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The Biggest Metallurgical and Chemical Plants 
In This Country Have Used 


Shriver Filter Presses 
for Many Years 






We are building the largest presses in the world, and are building 
more of them than any other manufacturers. 

Experience having shown that an increased joint surface materially 
lengthens the life of the falter cloths, we give this detail careful, pains- 
taking attention—all joints are file-finished and accurate to within 
4 1000 of an inch. 

Our comprehensive foundry facilities enable us to turn out castings 
of unsurpassed quality. 

We are prepared to design and build special presses for any class of 
industrial filtration, and offer a superior line of presses for laboratory 
work. 
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The Coming Denver Meeting of the American Elec- 
trochemical Society 

The next meeting of the American Electrochemical 
Society will be held in September in Denver, Col. During 
the first eleven years of its life the American Electro- 
chemical Society has become truly international in mem- 
bership, activity and prestige. The coming years, with the 
Denver meeting this fall, the proposed meeting in Birm- 
ingham, Ala., in the fall of 1914, and a San Francisco meet- 
ing in 1915, will give an opportunity to broaden and 
strengthen the national scope of the society. 

In view of such a nation-wide activity the question may 


be asked: 


With respect to the Denver meeting the question becomes 


What can electrochemistry do for the country? 
more specific: What can electrochemistry do for Western 
metallurgy? It is natural that the discussion of just this 
question will mark the keynote of the Denver meeting, a 
symposium of papers being arranged discussing broadly the 
potentialities of the applications of electrochemical methods 
and principles of physical chemistry in Western metallurgy. 

If the mountain does not come to the prophet, the 
prophet has to go to the mountain, and no particular power 
of prophecy is needed to say that the meeting will be in- 
teresting. Electrochemists are born good mixers. Electro- 
chemistry is a borderland of sciences and a borderland of 
industries. In our age of specialization the scientist and 
the engineer each uses his own jargon, and so does the 
physicist, the chemist, the metallurgist and all the other 
ists of man-made professional distinction, and in this one 
respect at least modern methods of progress often resemble 
now the building of the tower of Babel that those who 
work on the promotion of civilization, each in his own way, 
no longer understand each other's language. 

lo remove such man-made gulfs or at least to bridge 
them firmly, this has been one and perhaps the most 
glorious function of the American Electrochemical So 
ciety. The society has brought together engineers and 
scientists, to look at each other no longer with distrust, 
but with mutual respect. Those of its meetings which were 
devoted especially to particular human mixing reactions, 
like the Pittsburgh meeting and the recent Atlantic City 
meeting, have been eminently successful. The Denver 
meeting should become another milestone in the career of 


this society. 


Electrochemistry and the Electroplating Industry 


The symposium on electrodeposition of metals at the 
Atlantic City meeting of the American Electrochemical 
Society will add considerably to that Society’s alre: dy well- 
deserved reputation as a meeting ground on which men 
interested respectively in the practical and theoretical as- 


pects’ of industrial science come together on a basis of 
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Such 


met 


attitude is 
field 
of applied chemistry, possibly owing in part to the patron- 


mutual assistance and respect. mutual 


unfortunately not too with in the 


commonly 
izing attitude which too many well-meaning official or 


academic chemists adopt towards those engaged in indus- 
tries of which electroplating is typical, in which full ad- 
vantage is decidedly not taken of current scientific knowl- 
edge. 

Che imaginative common sense of the retiring President 
of the American Electrochemical Society, Professor W. 
Lash Miller, led him to try the experiment of bringing 
electrochemists and electroplaters into personal contact 
and mixing them vigorously in the hope that a solution— 
or at least an emulsion—might result. If the immediate 
outcome of the experiment was to demonstrate the sur- 
prisingly high values of the surface tensions involved, this 
merely indicated the desirability of continuing experiments 
with the view of reducing these. The appointment of a 
committee to maintain codperation between the Electro- 
chemical Society and the Electroplaters’ Association was 
that 


Bancroft, at 


the outcome with (approrpriately enough) 


Professor Wilder D. 


master 


of emulsification, its head 

This seems to us a decided step in the right direction. 
It is often too readily assumed, when the application of 
current scientific knowledge is absent from such an indus- 
try, that this is because the industrial men do not want it, 
Both 
ideas received a violent refutation at the Atlantic City 
Che 


ing electroplaters, and their obvious desire to absorb any- 


and that such application is an easy matter. these 


symposium. interest and enthusiasm of the attend- 
thing electrochemistry could give them were remarkable; 
if they don’t get much benefit from electrochemical science 
it isn’t at any rate because they don’t want to. 

Even more notable was the obvious gulf between the 
two parties ‘to the discussion. Not only did they not, as 
both admitted, “speak the same language”; it was hardly 
This 


gulf cannot be airily disposed of by telling the electro- 


possible for them to come into contact on any point. 


platers they are on the wrong side; it has to be bridged, 
and to this end the best joint efforts of both parties on 
the committee may well be directed. The strongest promise 
of success in this aim is offered by the spirit of cooperation 
in which the two organizations have approached the matter. 

The first step in the direction of improvement is, how- 
ever, one which those electroplaters who have not yet taken 
it can best learn from those who have, viz., the rigid ap- 
pro- 


are acquainted with electroplating plants in 


plication of method and the systematization of all 
cedures. We 
which methodical supervision and close record-keeping 
have led by themselves to extraordinary improvements in 
working. It need hardly be pointed out that this is noth- 
ing more or less than the application of scientific method, 
and that without it an electroplater will look in vain for 
assistance from scientific knowledge. 
Moving Pictures for Industrial Purposes 

The photograph has long been recognized as a valuable 
adjunct to oral and written description. In many cases 
the simple projection of a lantern slide, or the printed re- 
production of a photograph, conveys quickly and definitely 


an idea which might require a long, involved and less 
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satisfactory verbal explanation. The general adoption of 
this method in educational and commercial work proves its 
value. More recently the development of the moving 
picture has called attention to possibilities in this line which 
have only begun to be realized. In the field of metallurgy 
there is an opportunity that shou!d appeal to both edu- 
cational and commercial institutions, to use moving pictures 
for more clearly presenting and explaining the operation 
of many machines which work continuously or in a cycle 
of intermittent steps. 

It is customary in engineering schools for the instructors 
to illustrate some lectures by means of stereopticon views. 
The method is excellent, but might be vastly improved by 
the use of moving pictures. Consider the number of 
metallurgical operations that cou'd well be illustrated by 
the latter method: Crushing and grinding, classification 
of sand and slime, sizing by various forms of screens and 
the screenless sizer, sinter roasting, concentrating, vacuum 
filtration by the movable leaf or revolving drum types of 
filters, handling and conveying materials, charging and dis- 
charging blast and retort furnaces by hand or machinery, 
bessemer converting, dressing amalgamating plates, and so 
on. The operation of an entire meta lurgical plant could 
be presented on one film, taking the different steps in the 
process in proper sequence, giving in effect a trip of in- 
spection through the plant 

For the manufacturer of metallurgical machinery, the 
moving picture may be an adjunct in advertising, promot- 
ing and selling. Recently one manufacturer resorted to 
this method with good effect. His machine was new and 
little known or understood; it embodied some principles 
that were novel, and its operation was not easily described; 
catalogs were inefficient in conveying an idea of its full 
value. A few hundred feet of film, however, showing the 
machine in operation, demonstrated quickly and convinc- 
ingly the nature and scope of the machine and its method 
of operation. In such cases, simple photographs fail to 
convey the idea of operation, and leave too much to the 
imagination. The moving picture, on the other hand, gives 
the effect of an actual demonstration, and is far more ef- 
fective than photographs or verbal description. In view of 
the widespread use of machines for projecting moving 
pictures, films can be shipped to any important point for 
demonstration. 


Cleaning Filter Cloths. 


The prevalent method of treating filter fabrics for the 


removal of incrustations and deposits of lime and other 


The 


earthy salts, is with a solution of hydrochloric acid. 


method has its disadvantages and is not wholly in favor: 


filter cloths suffer some deterioration under the action of 
the acid, and additional tanks may be required. In our issue 
for last month we noted a patented process for cleaning 
filter fabrics and screens by the use of a sand-blast. By 
this method the outer surface of the dried fabric is sub- 
jected to the action of the abradant. If the size and hard- 
ness of the material used in the blast is carefully selected, 
and the pressure of the blast properly regulated, it is 
claimed that the fabric suffers less deterioration than when 
treated with acid, and that the removal of the incrustation 
is very effective. 
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The use of the sand-blast for this purpose is not entirely 
new, especially in other countries. We believe the idea was 
first applied in Kalgoorlie, Western Australia, in connec- 
tion with filter pressing. A great deal of trouble was ex- 
perienced there with calacerous deposits from the water, 
which was heavily loaded with salts. Incrustations formed 
on the plate-and-frame presses to such an extent that after 
breaking a press it was almost impossible to make tight 
joints between the members when setting the press up for 
another run. The deposit resisted removal by scraping or 
other means, and the sand-blast was called into use with 
good effect. 

From Western Australia the practice spread into New 
Zealand, where it was used on filter fabrics with more or 
New Zealand the 


In the latter country 


less success and’ satisfaction. From 
method was taken to South Africa. 
the practice is in vogue at one or two mills with fair suc- 
cess. The sand is fed into an open conical hopper which 


forms a reservoir. A pipe for compressed air extends 
downward to a point near the apex of the cone, and from 
the latter point a flexible hose and nozzle conduct the blast 
to the filter fabric. In the United States the process is in 
use at the Golden Cycle mill. 

Still another proposal for cleaning filters is the use of 
steam under about ten pounds pressure, assisted by a subse- 
quent wash of hot water. This method has been very ef- 
fective at one of the cyanide mills in the Black Hills of 
South Dakota, having been introduced there by Mr. F. C. 
When the cloth 


steam is forced through successive sections 


Bowman. The filter is of the drum type. 
needs cleaning, 
of the filter by means of the pipe ordinarily used to conduct 
The the 


steam is to immediately loosen and disintegrate the deposit 


compressed air to dislodge the cake. effect of 


of lime, after which it can easily be washed out by hot 
water, leaving the meshes of the cloth clean and free. 


Rolled Steel and Cast Iron 


It is interesting to note that common knowledge and 


such statistics as can be cited unite in testimony that the 
iron casting is decadent as compared with its vigorous rival 
in the ferrous material field, rolled steel. Continually one 
hears of new uses to which steel is put, and practically all 
these uses involve rolled steel. 
the 


Metal furniture employs 


rolled steel, automobile carries much rolled steel, a 
little forged steel and an occasional steel casting, but a 
negligible amount of cast iron. Sheet piling, concrete re- 
inforcing bars, relatively new products, are of rolled steel. 
The cast-iron column is decadent in building construction, 
while the skeleton structure of rolled steel thrives amazing- 
ly. The cast-iron carwheel is losing ground to steel, 
though in this case the steel product is either a real forging 
or is rolled in a manner which does not place it within the 
category of the ordinary rolled-steel product. In the ma- 
jority of forms of hardware rolled steel has long been re- 
placing cast iron. 

A few references like these are amply suggestive of the 
rapid march of rolled steel, and of the relative, if not abso- 
lute, decadence of the iron casting. Inasmuch as the total 
production of ferrous material, measured by the production 
of pig iron, which is a fair index despite the use of a 


moderate amount of old material, has been increasing 
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rapidly, doubling in a general way every decade, it requires 
close scrutiny to determine whether the decadence of the 
iron casting is absolute or merely relative to rolled steel. 
There have never been statistics of the production of iron 
castings, but the production of foundry iron should furnish 
a valuable clue, for the consumption of cast-iron scrap in 
The full 


statistics of pig-iron production by grades in 1912 are not 


the foundry cannot have increased very rapidly. 


yet available, but there are statistics which segregate Besse- 
mer, basic and manganese bearing metals from other pig 
iron, and these show that the production of foundry, mallea 
ble, forge and miscellaneous grades was slightly less than 
6,500,000 gross tons in 1912, whereas in both 1910 and 1909, 
the next best years in total pig-iron production, the output 
of these grades was about 6,750,000 tons. The total produc- 


tion, however, has been: 1909—25,795,471 tons; I9gI10O— 


27,303,567 tons; 1912—29,727,137 tons. Here was a large 
increase in total pig iron, and a decrease in the foundry 
grades. 

lhe statistics of the market seem to bear the same testi- 
mony. In the general revival in the iron and steel industry 
in 1912, rolled steel products advanced until they reached 
a certain level, early in October. Since then the level has 
been maintained, there being practically negligible advances 
and declines. Foundry pig iron, on the other hand, after 
reaching a high point in December, has steadily declined in 
price, and in the past month the declines have been particu- 
larly rapid. With quoted prices unchanged, the steel mills 
have month by month been realizing better prices on their 
shipments, as old and lower-priced contracts were worked 
out, while at the same time pig iron, which has certainly 
been subject to no adverse influence from the steel trade, has 
been de clining. 

It is one of the adages in the iron and steel trade that in 
case of a general improvement in the industry the foundry 
trade finds its improvement about six months later than the 
steel trade, lagging behind it by about this distance. Before 
this time, therefore, there should have been a very distinct 
improvement in the foundry trade, which one would nat- 
urally expect to find in its reflection in the market prices for 
pig iron. 

It is sometimes suggested that the iron casting is yielding 
to the steel casting. As a generalization, this is altogether 
a misconception, though it is undoubtedly true in a few 
One must totals to reach a 


specific instances. compare 


proper conception. As long ago as in 1906 the production 
of steel castings amounted to 773,705 gross tons, while in 
that same year the production of forge pig (of which but 
a very small tonnage really reaches the puddling furnace), 
foundry iron and malleable iron, exceed 6,000,000 tons, and 
allowance 


making for the consumption of scrap the pro- 


duction of iron castings undoubtedly much exceeded this 
figure. Yet it is a fact that, with 1912 still to be reported 
upon, there has been no year in which the production of 
steel castings has reached a million tons, showing that the 
tonnage gain since 1906 has been altogether insignificant. 
Thus the steel casting has not replaced the iron casting to 
any appreciable extent. The statistics for 1912 when pre- 
sented will undoubtedly show that in point of percentage 
the steel ingot has grown much more since 1906 than the 


steel casting. 
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“Thermistry” and the “Thermist” 


Io the Editor of Metallurgical and Chemical Engineering 
Sit What shall we call the man who has charge of the 
heat treatment of steel or for that matter of any metal or al 


metallurgical engineer al 
Neither is 


loy He is hardly a metallurgist or 


though those terms are sometimes applied he a 


chemist often has charge of heat treat 
latter 


chemist, although the 


ment ; the charge of the know very 


little 


Here then is a distinct 


yet man in may 


chemistry 

position or grade which is becoming 
more and more important as we more fully understand the pos 
sibilities of this branch of metallography. Then why not call it 
by a distinct name? 

science of heat treatment 


the art and 


and heat measurement and the practitioner would be a thermist 


Thermistry then, is 


The name is descriptive, dignified, concise, and much less awk 


ward than “metallurgist in charge of heat treatment” or “en 


gineer in charge of heat treatment.” 
H. M 


BoyLsTon, 
Vass 


Cambridge, 


Volatilization Processes in the Metallurgy of Gold 
To the Editor 


f Metallurgical and Chemical Engineering 


Sirk :—On page 220 of the April, 1913, issue of METALLURGICAI 
AND CHEMICAL ENGINEERING, there appears a review of an 
article originally published in the monthly Journal of the 
Chamber of Mines of Western Australia regarding the recov 
ery of gold by volatilization In the original article the 
author, Mr. Ben Howe, states that his process merely takes ad 
vantage of a fact long known to metallurgists of the old 


chlorination school, viz., that when gold ores are roasted with 
salt the 
according to the conditions of temperature, time and composi- 
the mixture 
ditions for Mr 
gold to such an extent as to constitute an efficient method of 
He further that the 


of which, at any rate, is new to 


precious metal is volatilized in greater or less degree 


tion of By determining the proper con 


the 


roasting 
the roast, Howe finds that he can volatilize 
this is “a 
the metallurgy of 


extraction observes process, 
application 


gold.” 
It has been remarked that methods and machines that are 


1,} 


and well known to one generation or to one part of the world 
are rediscovered and revived by later investigators or in an 
other section. The present instance is a case in point. About 
1897 or 1898 Mr. Edwin C, Pohlé and Mr. Stuart Croasdale, 


then respectively chief assayer and chief chemist for the Globe 


Denver. ( ol . devised and 


Smelting & Refining Company, 

patented a process based on the same principle as that sug 
gested by Mr. Howe Mr. Pohlé was first led to investigate 
the volatilization of metals as a result of serious losses en 
countered in assaying high-grade silver ores from Aspen, 
Col. When an assay was made with the customary “salt 
cover” wide variations occurred in the results, which, how- 
ever, were more uniform when no salt was used. The two 
gentlemen named then began a serious investigation of the 


subject, with the idea of using volatilization in the recovery of 
from refractory ores 
lead, 


most 


metals, particularly 
that 
volatilized 


They found gold, silver, and copper could b 


almost completely from ores. It was neces 
sary to have in the ore some form of sulphide, in proper pr« 
portion to react with the added sodium chloride. The reaction 
liberated nascent chlorine which combined with the metals t 
form volatile chlorides. If the ore contained a high percent 
age of sulphide it was first partly roasted; if it contained none, 
or not enough, raw pyrite was added. The laboratory tests 
were simple so far as volatilization was concerned, but re- 


covery was a different matter. The process was finally worked 








in an experimental plant in Denver, and later a commercial 


Ariz The 


plant was erected at Mayer, latter was never oper- 
ated, as tar as | am aware. 
surmised that the stumbling block to success was 


As one metallurgist 


It may be 
the the volatilized chlorides. 
remarked, it was difficult to see the wisdom of converting the 


metals into a less tangible condition than that in which they 


recovery of 


already existed in order to attempt their recovery. Bags, 
sprays, solution towers, etc., were tried at the recovery end, 
hut without success The problem was never satisfactorily 


solved. The volatilization feature, however, was attractive in 
regard to refractory ores, for they usually yielded to the treat 
ment 

Phere is one possible solution of the recovery problem which 
me since the development of the Cottrell 


has occurred to 


method of condensation by 
electric discharge. The 
suitably condensed by the Cottrell process, forming a concen 
trate of mixed chlorides, which could then be separated by 
In the absence of any information as to how 


fume means of a high-potential 


volatilized metal chlorides might be 


chemical means. 

the Australian metallurgist is to recover his chloride fumes, it 

will be interesting to await further developments. His process, 

however, certainly is not “new to the metallurgy of gold.” 

Denver, Col. H. C. PARMELFE. 

Simple Rules for Temperature Conversion 

To the Editor of Metallurgical and Chemical Engineering 

I am interested to read Dr. Hering’s communication in 

your April issue (p. 176), calculations the 

Centigrade to’ Fahrenheit thermometer scales and vice versa. 

He omits, I think, one for which I claim no originality, but 


Sir 


on mental from 


find convenient. It is not approximate, but exact 

In either case, whether Centigrade or Fahrenheit, add 4o to 
the reading, then if Fahrenheit take five-ninths and subtract 40, 
or if Centigrade take nine-fifths of the sum and subtract 40. 

My attention was called to this by one of my students, and I 
find it a simple method 

D. H. Curios, 
Technical High School, 
Buffalo, N. ¥ 
+ * * 

To the Editor Metallurgical and Chemical Engineering 

Sir :—As the 
daily temperatures in Centigrade degrees into Fahrenheit de- 


many of your readers know, conversion of 


grees is the bug-bear of Americans traveling in Europe, and 
who has not seen the letter published daily in the Paris edition 
of the New York Herald about to the following effect? 
“Dear Editor: 

Can you furnish me with a simple rule for converting centi- 
grade temperature into Fahrenheit ? 

“Most sincerely yours, 
“YounG PHILADELPHIA LADY 


Your last number contained a gallant attempt at a solution of 
this perennial problem, signed oddly enough “Philadelphia,” but 
alas it was not intended for use in these latitudes, and we hope 
and trust that the “Young Philadelphia Lady” may never ex- 
perience, here or hereafter, the temperatures for which Dr 
No; 
for purposes of discussing the weather, the problem has not yet 
been solved, except by the time-honored expedient of memo- 
rizing a few fixed points, such, for example, as that 10° Cen- 
Centigade more or less 
Fahrenheit, every 
1° Centigrade is 


Hering gave his approximate but very convenient rules. 


tigrade is =o0° Fahrenheit and every to 
Fahrenheit higher or lower than 50 
5° Centigrade is 9° Fahrenheit, and 
1.8 This simple mental exercise solves all the 


is 18 
every 
Fahrenheit. 

weather problems. 


South Bethlehem, Pa. Jos. W. Ricwarps. 
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Alumina from Clay by the Fluoride Process 


To the Editor of Metallurgical and Chemical Engineering 

Sir:—I have been much interested in the symposium of pa- 
pers on alumina in your March issue and wouid like to add 
something to the discussion 

When a mixture of aluminium fluoride and clay, in such pro 
portions that atoms of silicon and fluorine are to each other 
as one to four, is heated to a red heat in the presence of water 
vapor, silicon fluoride passes off and alumina is left 

Che only surprising thing about this is the completeness with 
which this occurs, and the small excess of fluorine needed to 
secure the complete elimination of silica. In a previous paper 
Applied Chemistry, Inot 
ganic Section, Original Vol. Il, p. 67 
Vol. XXV, p. 115), under the title “Action of 
Compounds on Clay, Water, etc.” 


on some of the details of the process of producing alumina 


(Eighth International Congress of 


Communications, and 


Fluorine 


some 
I gave results of tests made 
from clay in the above manner. The resulting silicon fluoride 
reacts with steam or a water spray, the silica is separated by 
centrifugal action, and the gaseous hydrofluoric acid passes up 
through a tower filled with clay, over which a smali stream of 
water is flowing. The acid solution from the tower is treated 
mildly calcined clay, precipitating the excess 
the the 


aluminium fluoride 


with excess of 


silica, much of iron and titanium, and regenerating 


work ?” 
And 


from 


after the one, “Will it 
are, first, the cost of the alumina, and second, the purity 


Two important questions 


in that order, because two-thirds of the alumina comes 
the calcination of the aluminium fluoride by the reaction 
ALF. + 3H,O ALO, + 6HF 

and that fluoride of aluminium can be made of good purity by 
proper neutralization with clay 

While no claim is made that metal for electrical conductors 
an be made by this process because small amounts of impuri 
the 


ties So greatly affect con 


ductivity, yet the other uses are 
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° oe. ° ° 
Segregation and Deoxidation and the Efficiency of 
Aluminium, Silicon and Titanium as Deoxidizers. 

To the Editor of Metallurgical and Chemical Engineering 
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Fie. 3.—CarBon-DIAGRAM OF 
Incot AND Boom. 


FIGS. 3 AND 7 OF DUDLEY PAPER 
ingots before the American Institute of Mining Engineers, as 
reported in your March issue, p. 151, the following remarks 
which I made in the discussion of Dr. Dudley, seem pertinent 





few for which such metal can- 
not be properly recommended 

Further on the subject of pur 

I find that half the titanium 

ind more than half the iron of 


volatilized with 


the mixture are 

he silica in the calciner. As to 
sts the first point must be the 
overy of the fluorine. From 

Xo per cent to 90 per cent has 
en recovered in the labora- 
ry, and probably that figure 
ll stand until some larger 


sts are made. 

On the 80 per cent basis, cal- 

show a ton, 

the 

fuel, acid and fluorspar 
\p- 

prop- 


lations cost per 


luding factors of labor, 


wer, 
the neighborhood of $17. 
the that 


lating doubt 














clouds all calculations based 


laboratory tests, it is never- SULPHUR 


OPEN-HEARTH 


PRINT 


less interesting when those 


ulations give a low value 

‘Ve are now building a calcining and absorbing set to try this 
on a larger scale. 

ttermpts have been made to recover the needed fluoride from 

gases which are given off in the manufacture of phosphate 

ilizer. 

hese attempts have been frustrated so far by lack of settling 

e for the dust arising when the ground phosphate is dumped 
the bins with the acid. 

u however. 


Very little work has been done on 
D. H. CHILps. 

echnical High School, 

Buffalo, N. Y. 


STANDARD 


SULPHUR PRINT TITANIUM 
OPEN-HEARTH 

In reading the very interesting paper of Dr. P. H. Dudley 

I noticed on the carbon diagram of an ingot the following 

carbon determinations: 

In Fig. 3, line 9, a normal segregation of from 69 to 73; line 
10, a negative segregation of trom 69 to 59; line 12, a nega- 
tive segregation of from 69 to 63; line 13, a negative segrega 
tion of from 68 to 65; line 14, a negative segregation of 
68 to 60. 


I will endeavor to explain why this negative segregation oc- 


from 


curs in the lower half of the ingot and submit as a partial 
explanation the fact that the segregation is induced by the 
oxides in solution upon which the carbon of the steel reacts. 
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In examining the silicon diagram of the same ingot as shown 
in Fig. 7, it will be found that the silicon is nearly uniform. 
lf we admit for a moment that there are some oxides in solu- 
tion in the center of the ingot and I will try to show later 
that it is proper that we should, why were these not reduced by 
the remaining silicon which is supposed to be such an efficient 
deoxidizer ? 

his brings us to a discussion of the comparative efficiency 
of the three deoxidizers mentioned by Dr. P. H. Dudley and 
Mr. Talbot, viz.: aluminium, silicon, and titanium. 

Aluminium as a Deoxidizer—Aluminium is the most pow- 
erful of all known deoxidizers. It will reduce the oxides of 
both silicon and titanium, but unfortunately by oxidation it 
will be converted into alumina, which melts at 2010 deg. C. and 
consequently is infusible at the temperature of the bath. This 
fact has received only slight consideration in many quarters 

This infusible alumina will remain in the steel and if some 
part of it by chance is near the top of the ingot it will cover 
the surface of the pipe and shrinkage cavity, eliminating any 
advantage which could be gained from immediate rolling, as 
It will be noticed that Mr. Talbot 


has suggested in “well made steel” an addition of 2 oz. of 


suggested by Mr. Talbot 


aluminium per ton, or in the case of a 12,000-Ib. ingot an ad- 
dition of 12 oz. which by oxidation will produce 24 oz. of 
alumina per ingot; this most infusible material will be dis- 
seminated throughout the mass in small shot, which later on 
will be rolled into streaks 

When such streaks of alumina are present between the metal- 
lic crystals of a steel rail they destroy the continuity of the 
metal, having no strength in themselves they are very readily 
broken and cracks started from this cause are bound to spread 
through the adjacent metal when it is subjected to the severe 
stresses and strains of the heavy wheel loads passing over the 
rail 

Silicon as a Deoxidizer.—Silicon, as already mentioned, is 
not a powerful deoxidizer and when added to steel it leaves a 
remainder in it. Usual determinations of silicon give no clue 
as to the state in which it is found in the metal, whether as 
silicides, silicic acids or silicates, but if it exists in either of 
the two latter forms its presence is exceedingly harmful 

Microscopic examination of rail steel discloses small 
globules of foreign matter consisting of sulphide of man- 
ganese and also of oxides and slags. It has been noticed that 
very often a steel containing as much as 0.10 per cent of sili- 
con in the form of iron silicide will be wild when poured 
necessitating an addition of aluminium as a deoxidizer in the 
molds 

Titanium as a Deoxidizer—Titanium added to the steel 
in the ladle, after the silicon, will complete the deoxidation 
Heats with an addition of titanium of from 0.05 to 0.10 per 
cent will not require any additional deoxidizer in the molds 

It is the only deoxidizer known which can be used without 
danger of leaving any of the products of its oxidation in the 
bath of steel, as pointed out in Dr. P. H. Dudley’s paper 

By oxidation titanium produces titantic acid which will flux 
the slag in suspension in the steel and if sufficient time be 
given for the reaction to be completed in the ladle, after its 
addition, all of the products of its oxidation will rise to the 
surface leaving a clean steel 

If in the Talbot process such a deoxidizer be used to make 
pipeless ingots, the pipe being clean will weld more readily 
when the ingot is compressed. 

If a comparison were made between two sulphur prints from 
the cross section of two rails coming from the same part of 
two different ingots; the rails being of substantially the same 
chemical composition but the one having been properly treated 
with 0.10 per cent of metallic titanium, the other being a plain 
open-hearth steel, the former would not show any slag inclu- 


sion and only a very slight segregation, while the latter would 
in many instances show a dirty steel “full of slag” and an ex- 
cessive amount of segregation. This is evident from the ad- 
joining comparative sulphur prints. 

It will be noticed that the untreated rail has a silicon content 
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of 0.15 per cent and it is a fact that a few pieces of aluminium 
were used in the mold in the production of this steel. If, there- 
fore, silicon is a powerful deoxidizer why should there be such 
an amount of oxides and slags and consequently so much seg- 
regation in this steel? The sulphur print of the rail treated 
with ferro-carbon-titanium does not show anything of the kind 
and it is therefore reasonable to assume that the elimination 
of the oxides will result in diminished segregation, 

From the foregoing my conclusion is that for the manufac- 


ture of good rail steel sili- 





> s con, a cheap deoxidizer, 
7 ought to be used to a lim- 
ited extent, but that deox- 
idation should be com- 
pleted with titanium, 
which as mentioned by Dr. 
Dudley will not only re 
act on the oxides, fluxing 
the slag, etc., but will also 
reduce the iron silicates 
formed in the steel by the 
previous introduction of 
ferrosilicon 

As to the impression 
that rail steel treated 
with ferro-carbon-titanium 
pipes, I will say that good 
steel always pipes and in 
experimenting along this 
line I have found, al 
though I cannot as yet 
give a positive explanation 
for the fact, that silicon 
and titanium are antag 
nistic and that the silicon 
content in rail steel treated 
with titanium should be 
reduced within the limits 
of from 0.06 to 0.10 pet 
cent, for if the silicon 1s 
so reduced it will be 
found that the shrinkag 
cavity will be similar t 
the one shown in Dt 
Dudley's paper (see ad 
joining illustration) an 
that the cavity will 
clean and free from a 





silicates, slag or alumi 











so as to increase its wel 
wale Sue ing properties when t 
ingots are  immediat 
bloomed as suggested in Dudley's and Talbot’s processes 

The drop and exhausted ductility test, for basic open-heart 
steel rails is excellent and we are indebted to Dr. P. H. Dudl 
for its introduction. Very often, however, a rail rolled fr 
a heat treated with aluminium, in accordance with the ordina 
practice or by the Talbot or Hadfield process, might pass 
drop test to the entire satisfaction of both the railroad and t 
mill, but as already explained when I mentioned aluminium 
a deoxodizer, such a rail containing streaks of alumina, af 
a certain length of time in service will develop defects wh 
are very often the real origin of broken rails and consequ 
wrecks 

[ wish to state, however, that I do entirely approv: 
Dr. P. H. Dudley's specification for the manufacture of | 
open-hearth rails but will add, as already explained, that if 
aluminium be used (which transformed into alumina will 
both the shrinkage cavity and the pipe) the steel bloo: 
under its equalized initial heat will be rendered pipeless by 
usual discard of from 8 to 10 per cent. 

Niagara Falls, N. Y. N. Petin 








May, 1913 METALLURGICAL AND 
Nichols-Hesse Dinner 

On the evening of Saturday, April 19, a complimentary din- 
ner was given by the chemists of the United States to Dr. Wil- 
liam H. Nichols, the president of last year’s International Con- 
gress of Applied Chemistry, and to Dr. Bernhard C. Hesse, the 
Secretary of the Congress, as a mark of their appreciation and 
affection. The dinner was held at the Chemists’ Club in New 
York City, and as some 225 men had come to do honor to the 
brunt of the 
battle and made the Congress a success, the large lecture room 
(Rumford Hall) had been chosen for the occasion. 
by any means merely a New York City affair. 


two men who more than any one else bore the 


It was not 
The names of 
the diners as well as of the speakers showed that American 
chemistry was broadly represented. 

That the Chemists’ Club as a social institution is fully up 
to date in every respect, was evidenced by the fact that just 
before the beginning of the dinner the extra waiters which had 
been engaged for the evening went on a strike. But it is also 
a fact that the House Committee settled the strike quickly and 
that very few of those who sat down to dinner in the prettily 
decorated hall realized what a narrow escape there had been 














EE — - ——— 


WILLIAM H. NICHOLS 





from a somewhat awkward situation. Well, everything went 


The dinner was excellent and greatly enjoyed. 
was simply representative of the potentialities of the cuisine 
and the wine cellars of the Chemists’ Club on one side and of 


along lovely 


congeniality of American chemists on the other. 

.fter the dinner was over, the assemblage was graced by 
presence of a number of ladies gathering on the balcony of 
banquet hall. 
night. 

Chas. Baskerville, of the College of the City of New 
for the Committee of Arrangements, introduced Dr. 
Ecward W. Morley, of West Hartford, Conn., as the presid- 
inv officer of the evening. Dr. Morley who had been the Hon- 

President of the Eighth International Congress, made a 


The speechmaking began and lasted till after 


tous little speech and concluded by introducing in turn Mr. 
Arthur D. Little, of Boston, Mass., as the toastmaster of the 


€ no 


Little spoke humorously and feelingly of the achieve- 
ments of the Congress and of the role which the personal ele- 
ment had played in it, of the work of Nichols and Hesse, and 
of the tragic death of Morris Loeb. 

the conclusion of his introductory speech Mr. Little read 
g series of messages, including letters from Dr. Chandler, 
Dr. Remington, Mr. Kuttroff, Mr. Adamson, Dr. Bogert, Dr. 
Cameron, and Mr. Wm. J. Matheson. Mr. Matheson had been 


the treasurer of the Congress and a toast was drunk to him 
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on his As Mr. Little explained this was one of the 


success, 
rare occasions of this kind which ended with a surplus instead 


of a deficit. This result was mainly due to Mr. Matheson’s 


highly effective work as treasurer. At the concluding meet- 
ing of the organization of the Congress, held just the night 
$2,000 out of the 
Chemists’ Club 

Mr. C. O. Mailloux read some twelve official letters of con- 
gratulations to Drs. Nichols and Hess« 


before, surplus had been granted to the 


from French and Italian 
societies 

Dr. Wilder D. Ban- 
croft, of Cornell University, spoke as Past 
American Chemical Society and of the American Electrochemi- 


Then the speech making proper began. 
President of the 
cal Society 


He spoke exceedingly well, both concisely and to 


the point. Starting with a funny church collection story, he 
for it was 

Morris 
did. Mr. 


produced a surplus and Dr. Hesse gave up a year 


passed to a review of the success of the Congress 


a great and of the who made it such 
Loeb lost his life at it. Dr. 
Matheson 
and a half of his life to produce thirty volumes of Transactions 


tons of And as to Dr. Nichols’ 


success men 


Rosengarten nearly 


and a great many literature. 
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BERNHARD C. HESSE 


work as president, if we should ever go again through such a 
Congress in our life-time (which Heaven forbid) and if we 
should be forced to get along without Dr. Nichols as president 
(which Heaven forbid)—we might think in poetry: 

Twinkle, twinkle little star— 

Riding on a trolley car— 

Trolley car went off the track— 
we had our Nickels back. 

The next speaker was Dr. William Brady, of the Illinois 

Steel Company, of South Chicago, Ill., who represented the 
American manufacturers. 


Gee, I wish 


He spoke of the American manu- 
His first concern is the quality of 
his product and he educates the American public in quality. 


facturer as a business man. 


Then he looks for quantity and systematizes and organizes. 
Now he is very much interested in his men and their safety. 
If it is possible to go to extremes, the American manufacturer 
is willing to go to extremes in the matter of safety of his 
employees. Dr. Brady concluded with a happy reminiscence 
from early life in a country school. 

Mr. Little then introduced Dr. Leo. H. Baekeland, of 
Yonkers, N. Y., as Past-President of the American Electro- 
chemical Society and of the American Institute of Chemical 
Engineers (“ the only aristocracy among American chemical 
bodies”), as the discoverer of velox paper and the “anonymous 
discoverer of bakelite,” “but the discovery which has most en- 
deared him to his friends was his discovery of Mrs. Baekeland.” 
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worth 


“Was it 


Answers to questions as to worthwhileness depend on 


Baekeland in his happy speech asked 


point of vic If different viewpoints were not possible, 


if viewpoints cot ot be exaggerated, honest men could not 


ditter in discussions at all. But as applied to the past Con 


He 


very 


ints ssible pitied 


the (¢ 


hardly p 
had 


will be disappointed wh 


were 


yngress not been much 


urse, those want 
, 
i 


ut of the world than they put into it. The man 


Nichols. Dr 


tor every one 


machinery and organization was Dr. 


ongress has been a school 
‘I had a bully good time.” 

David T. Day, of Washington, D. 

as a lightning express on its way to Russia 

the 


It was a wonder what 


, spoke of the Con- 


gress Hesse was 


at the and got the proceedings of Congress out 


began to 


switch 
the Ci 


it ossible to get 


before ngress proceed 


Hessian crucible. The calm 


Nichols 
He put the different men together and made 


out of a spot 


in the center of the cyclone was Dr The inspiration 


came from him 
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Dr. B. C. Hesse had before him a complete bound set of the 
Transactions and told something of the troubles which he had 
to meet as the secretary of the Congress. But from his statis- 
tical figures it seemed that out of eight there were seven men 
The docu- 


the 


satisfied and only the eighth one was disappointed 
Dr 
was truly 
of 


reasons 
“Get the 
con- 


mentary evidence produced by Hesse as to 
amusing 
do.” Dr 


Nichols and to the 


were disappointed 
to do the 
cluded with hearty words of thanks to Dr 
chemists of the United States 

\ toast drunk to the president the Ninth Interna- 
of Applied Dr. Walden, in St. 
Petersburg, concluded the evening, which will long be remem- 


why some 


eighth fellow rest us Hesse 


as 


of 
tional Congress Chemistry, 
bered. 

In the following we give the alphabetical list of those who 
participated in the celebration in honor of Dr. Nichols and Dr 
Hesse 


Amend, O. P. Amend, 7 
H. Baekeland, F. H 


Armstrong, F. W 
Baldwin, W. D 


Atkinson, 
Bancroft, ( 

















ITOGRAPH TAKEN AT 


while he worked very hard in doing so, he 


That 1S, he 


and 


catalytic agent 
Nichols does 
product 
Dr 


the 


himself was the 


vtic agent may tire at times 
a polymerization 
Dr Nichols 
life memory of 
\merican 


the 


ural and representing 
Mrs. Nichols In 
uld take 


order that and 


with them into later the 
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International Geological Congress 


The Twelfth International Geological Congress will meet 
in Toronto, Canada, from August 7 to 14, 1913. The head 
quarters will be at the University of Toronto 

The membership fee is $5.00. 

Titles of papers and proposals to be presented should be sub 
mitted to the General Secretary, R. W. Brock, director of the 
Geological Survey of Canada, Ottawa, Ont., Can., as early as 
possible. Contributions must be received by May Ist if they 
are to be printed in time for distribution before the meeting 

[he official language of the Congress is French, but contri 
butions may be submitted in French, English or German. 

The following topics have been selected by the executive 
committee as the principal subjects for discussion: Coal re 
sources of the world; differentiation in igneous magmas; the 
influence of the depth of the character of metalliferous de- 
posits; the origin and extent of the pre-Cambrian sedimen 
taries: the sub-divisions, correlation, and terminology of the 
pre-Cambrian; the extent of which the ice age was broken by 
inter-glacial periods; the physical and faunal characteristics of 
the palaeozoic seas, with reference to the value of the recur- 
rence of seas in establishing geological systems 

\ great many different excursions have been arranged, pre 
eding the sessions of the Congress, during the sessions, and 
after the sessions. Details concerning the same may be foun 
in the second circular issued by the Congress. This circular as 
well as all other information may be obtained from the Secre 
tary of the Twelfth International Geological Congress, at the 
Victoria Memorial Museum, Ottawa, Ontario, Canada 


Electrochemical Spies in Niagara Falls 


\ mild sensation has been recently caused in Niagara Falls 
lectrochemical circles by the capture of a Norwegian engineer 
the act of making drawings and notes in one of the larger 
lants. An examination of the man’s effects brought to light 
ta from a number of plants in Niagara Falls and elsewhere 
His mode of procedure was to get a job in a repair gang 
us securing access to more departments than would be pos- 
sible in special work. Two accomplices went about the country 
th this chief, following the same lines 
\ confession by a compatriot in one of the plants brought 
t the fact that money was plentiful and was freely used 
here necessary. From the same source it was hinted that 
rge foreign interests were responsible for the presence of 
se spies and financed the operations liberally. One of the 
mes used at Niagara Falls by this man was Kverne, those of 
assistants, a Swede and a German, not yet having been 
tained, 
Publicity is given these facts as a warning to manufacturers, 
the considerable ability of this engineer, evidenced in his 
es, makes his presence dangerous in plants where secrecy 
nsidered essential 
»sing of Norwegian Electric Iron Ore Reduction 
Plant 


e Electric Iron Smelting Company Hardanger, of Nor- 


has been forced, after three-quarters of a year’s opera- 
to close down its factory, according to information pub- 

in Scandinavian newspapers. The iron smelting process 
by the Hardanger company was the well-known electric 

furnace process developed by the Swedish engineers, 
nvall, Lindblad and Stalhane, and which is in successful 
ation at different steel plants in Sweden 

e news that the Hardanger plant has been closed may 
ar startling, contrasted with the successful operation of 
aces of the same type in Sweden. The reason is due to 
in. vailability of suitable raw materials in Norway. The 
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ur 


Swedish electric-blast furnace has to be charged with char- 
coal, which is readily available in Sweden, while the Nor- 
wegian plant was using coke, since charcoal was not obtain- 
able at the plant at a reasonable price. 

During the experimental work of developing the electric- 
shaft furnace at Trollhattan coke was found unsatisfactory 
in the operation of the furnace, so the closing of the Hardanger 
plant only confirms earlier results. 

lhe Hardanger company owns the water-power which was 
used for the electric smelter, amounting to 14,000 hp, and have 
leased it to a French company, which will utilize it for electro- 
*hemical industries. 


The Non-Ferrous Metal Market 


Since our last report the non-ferrous metal market has been 
affected by industrial and political conditions both in this 
country and abroad. Floods and the prospect of tariff changes 
have combined to affect the domestic spelter market; Mexican 
revolution has resulted in reduced exports of lead from that 
country to Europe, with a consequent advance in the foreign 
market, which was later accentuated by labor strikes in 
\ustralia; the tin market has been subject to wide fluctua- 
tions, but the copper market has become steadier. 

Copper.—The depression which was manifest in March 
was removed in April. The influence of heavy buying in 
Europe was felt in the domestic market, where most of the 
business was for foreign trade. The statistics for March, 
which were published early in April, were rather favorable, 
and the situation is considered much improved. The last 
quotations are 15.35@@15.55 cents for Lake, and 15.20@15.30 
for electrolytic 

Tin.—Although the foreign market was subject to wide 
fluctuations in the latter part of March and the first part of 
April, the publication of the March statistics produced an 
optimistic tone in the market, and prices have become firm at 
about 48™% cents, New York 

Lead.—The foreign market has been very firm on account 
of conditions reported from Mexico and Australia, but the 
domestic market is quiet and unchanged at 4.30@4.35 cents, 
New York. and 4.15@4.20 cents, St. Louis. 

Spelter.—Sales have been effected only at concessions 
and the market has declined. Production has been heavy, and 
plenty of metal is available for sale. A large tonnage has been 
sold. The last quotations are 5.70@5.80 cents, New York, and 
5.55@s.65 cents, St. Louis. 





Iron and Steel Market. 

The iron and steel market lost tone quite decidedly in April. 
Conditions had been practically stationary for an unusually 
long time. Prices of finished steel products had ceased to ad- 
vance early in October and after a gradual speeding up the 
mills reached a state of operating at full capacity at about the 
same time. The placing of contracts for forward delivery 
reached a high point in October, dwindling thereafter, while 
during the first three months of this year contracting was uni- 
formly light. In the late months of last year specifications 
against contracts were extremely heavy, greatly exceeding the 
shipments, while during the first three months of this year they 
ran quite uniformly at a rate approximately equalling the ship- 
ments 

Thus since October as to prices and the productive rate. and 
since the beginning of the year as to contracting and specify- 
ing, the steel situation had shown no change. In April a defi- 
nite departure occurred, but the departure was of such a nature 
that we describe it as merely a loss in ton. Production con- 
tinued at the full rate. Prices did not recede. Specifications 
decreased, falling definitely, though but slightly, below the cur- 
rent shipments. Contracting for forward delivery ceased al- 
most entirely. 

The mills had a very large amount of business on books. in 
the form of actual specifications, and the decreased market ac- 
tivity of April did not impair their position, as to the rate of 
production or as to prices. Continued for two months longer, 
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the condition probably would do so. In some finished products 
the mills are booked far beyond midsummer, but without an 
improvement over April conditions the situation would be im- 
paired by July 1 in some directions. 

Whether this 
erable time is naturally dependent upon the causes which pro- 
duced the 


relative dullness will continue for a consid- 


condition. In the trade, the common theory is that 
the tariff discussion is responsible, and if so a definite improve 
A closer 
analysis would suggest that there is at least one other cause, 
that being a psychological one, but one nevertheless susceptible 
of analysis. In the long run materials make the market, but 
the market as one finds it from week to week is made by men, 
not by materials. It 


ment could hardly be expected for several months. 


movements, for a 
The upward 
Then came an anomaly; for six 
months there was substantially no change in prices, and very 


proceeds by great 


period upward and for a period downward. 


movement occurred last year. 
little change in general conditions. So long a period of un 
changed prices was abnormal, a definite change being overdue 
There was not enough latent strength in the situation to pré 
duce a fresh upward movement, hence it was natural that the 
market should lose tone instead. The upward movements are 
assisted by the price advances, which encourage buyers to con- 
tract ahead; with unchanged prices they are not so moved 
While the market stands in no great 
danger. The mills are well booked ahead, as to the total ton 
nage, though here and there are mills with only a little ton 
nage 


has lost ground, it 


There is no danger of cancellations, for nothing new 
has occurred. A year ago well posted men were convinced that 
the Democratic party would be successful, and that it would 
revise the tariff this year, substantially along the lines now 
proposed. If there is no material improvement from the mar- 
ket condition of April, a slight decrease in production will 
occur during the midsummer months, but a relatively high rate 
of activity is assured until almost the close of the year. The 
serious doubt is as to next year, rather than as to the next 
six or eight months. 
Pig Iron. 

The dullness in the pig-iron market continued through April, 
and was accompanied by somewhat more rapid declines in 
prices. These declines began late in December, activity having 
decreased in October November, but in the first three 
months of the year the pig-iron market as a whole, averaging 
all grades and all districts, lost in prices by only about 25 cents 
per ton In April the losses were at double or 
triple this rate. The pig-iron decline has been due to psycho- 
logical rather than material causes. In the first place, pro- 
ducers marked prices up too rapidly, in the late months of last 
the and 
amount of idle capactiy. Production by the merchant furnaces 
increased rather rapidly from October to February inclusive. 
Once it became established that prices were not to advance fur- 
ther, buyers adopted their usual waiting attitude, and a period 
in which buyers bought more than their current consumption 
required, making purchases for further forward delivery, was 
succeeded by a period in which they bought practically nothing 
The declining prices have confirmed them in their attitude. No 
new thing occurred in April, for as early as February it be- 
came certain that a fresh buying movement would not occur 
until there had been the usual test of strength, by prices de- 
clining to a point which would find some furnaces going out of 
blast or would find some buyers forced to purchase. That test 
has not yet occurred, but it will probably occur soon. Pro- 
duction is stationary, consumption is undiminished and if stocks 
as a whole are increasing they are increasing very slowly, for 
in some districts, notably the Pittsburgh-valley district 
are lower than for along time. Prices are down nearly to the cost 
of production at many furnaces now operating. We quote: 
Bessemer, $17; basic, $15.75; malleable, $15.50; No. 2 Foundry. 
$15.25; forge, $14.75. f.o.b. valley furnaces, 90 cents higher de- 
livered Pittsburgh; foundry iron at Philadelphia, $17.25; Buf- 
falo, $15.50; Cleveland, $16.25; Chicago, $17; Birmingham, 
$12.50. 


and 


per month 


year, having regard to rate of demand the large 


thev 
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Steel. 


The floods of late March in the Central West caused a total 
loss in steel output of more than 250,000 tons, which fell largely 
in mills producing billets and sheet bars, as a result of which 
the supply in April was poorer than ever. Prices are nominally 
unchanged at $29 for billets and $30 for sheet bars and rods, at 
maker’s mill, Pittsburgh or Youngstown. In 
the floods the blast 


resuming atter 
furnaces led the steel works, so that the 
About 


one-half of all the sheet and tin mills were closed on account 


steel works are in comfortable position as to pig iron 


of flood, and their resumption was retarded by poor deliveries 
of steel. A Youngstown interest has sold several lots of sheet 
bars, aggregating 25,000 tons or more, for second half deliv- 
ery at $27.50, maker’s mill, but this seems to exhaust its offer- 
ings, and the only market quotable is that for relatively early 
delivery, given above 
Finished Steel. 

Premiums for finished steel products for early delivery are 
quite unusual, except that plates usually command a premium 
of $1 to $2 a ton and merchant steel bars bring prices up to 


1.75 to 2 cents, depending on quantity. Regular mill prices are 
Under date of April 12 the National Tube Com 


pany issued a new list, advancing steel pipe by about $1 a ton, 


given below 


and the new list was adopted by independents, eliminating the 
slight concessions which had been given from the old list by 
several mills. Slight shading in sheets and tin plates disap- 
peared in April, on account of the flood decreasing production, 
but on galvanized sheets the shading reappeared, to the extent 
of $2 a ton. 

Regular prices at Pittsburgh, unless otherwise stated, are as 
follows: 

Rails, standard sections, 1.25 cents for Bessemer, 1.34 cents 
for open-hearth, f.o.b. mill, except Colorado. 
Plates, tank quality, 1.45 cents. 

Shapes, 1.45 cents. 

Steel bars, 1.40 cents, base. 

Steel hoops, 1.60 cents, base. 

Common iron cents, 
Philadelphia; 1.57% cents, Chicago. 

Wire nails, $1.80 per keg, base; plain wire, 1.60 cents 

Sheets, blue annealed, 10-gage, 1.75 cents; 


bars, 1.65 Pittsburgh: 1.67 cents 


black, 28-gage, »v.3: 


cents; galvanized, 28-gage, 2.40 to 2.50 cents; painted corru 
galvanized corrugated, 3.55 cents. 
Tin plates, $3.60 for 1oo-lb. cokes. 


Merchant steel pipe, %-in. to 3-in., 701% 


gated, 2.55 cents; 


per cent off list 
Steel boiler tubes, 314-in. to 4%4-in., 70 per cent off list. 

Standard railroad spikes, 1.80 to 1.85 cents. 
sutton-head structural rivets, 2.10 to 2.20 


2.2 cone-hea 
boiler rivets, 2.20 to 2.30 cents 


cents; 





The Western Metallurgical Field 


Labor Strike at Globe Smelter 

The beginning of April witnessed a labor strike at the Glo! 
plant of the American Smelting & Refining Company, Denve 
The Western Federation of Miners induced the men to wa! 
out and demand more pay and better working conditions. 1 
strike continued for a week or ten days, during which time t! 
smelting furnaces were banked or run at such capacity 
could be maintained by the technical staff of the plant. T 
smelting company refused to treat with the Western Fede: 
tion, but offered to listen to a delegation of the strikers. Af 
being out about ten days, the strikers returned to work, 
the plant is again running at usual capacity. 

An investigation of the conditions at the smelter indica 
that they were not as bad as claimed by the Federation, neit 
were wages as low as stated. Another rumor and press rep 
which proved to be untrue, was to the effect that the strik 
who returned to work did so at reduced wages. 

Prospecting for Potash in Death Valley, Cal. 

Preliminary results of the Geological Survey's drilling © 


Death Valley, California, have now been reported, and the 
lowing brief summary is issued: 
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Reports state that practically the entire area in Death Valley 
has lately been located as “potash” claims, presumably as 
association placers, but in blocks of very large area. It is 
said that a single tract of 17,120 acres, known as the Kali prop- 
erty, was located in May to July, 1912, on the lowest part of 
the valley. Other groups both north and south of this tract 
have subsequently been taken up. A vast amount of saline 
matter is accumulated on and beneath the floor of Death 
Valley, and it is logical that this area should have been one of 
the first to attract attention in the search for soluble potash 
salts. 
Four wells have recently been drilled by the Geological 
Survey to test the general character of the deposits that lie 
beneath the floor of this valley. Three of these wells were 
placed in the area of smooth salt in the lowest depression of 
the valley. The fourth was located in the area of rough salts 
about 20 miles north of the others. The records of all of these 
holes are very much alike. These borings are believed to be the 
first information that has been obtained concerning the charac- 
ter of the deposits underlying the floor of this valley. 
Eighty-three samples of muds, salt crystals, and waters or 
brines have been preserved from these borings for further 
chemical examination. The preliminary results, given in the 
accompanying table, include only potash determinations made 
on natural brines collected from the beds that yielded the prin- 
cipal flows. The analyses are by W. B. Hicks and R. K. Bailey 


Potash 
Depth | Total KO) Potassiun 
in Peet Salts in Total Expressed 
at Which | (Ignited Salts Ex as Per 
Description of Sample Sample esidue) pressedas centage of 
Was Percent Percent KCl in 
Taken age of age of Original 
Oniginal Ignited Solution 
Sample Residue 
Ground water in the salt 
crust at the “sink 28.19 ; 1.53 
Water in open “pothole 5 27.47 1.20 §2 
Water in open pothole 
(same) 9.5 27.48 1.18 51 
U.S. G. S. well, No. 1 6.0 27.87 2.85 1.27 
U.S. G. S. well, No. 1 24.0 28.64 2.22 1.01 
U.S. G. S. well, No. 1 29.0 28 . 9 2.35 1.09 
S. G. S. well, No. 1 52.0 28 . 6¢ 2.01 91 
S. G. S. well, No. 2 32.0 28.33 1.54 69 
S. G. S. well, No. 2 38.0 29.1¢ 1.78 82 
S. G. S. well, No. 2 70.0 29. 9¢ 2.48 1.18 
S. G. S. well, No. 3 1.0 27.78 2.05 90 
S. G. S. well, No. 3 30.0 27.91 1.68 74 
S. G. S. well, No. 4 $32.0 28.77 2.23 1.02 
S. G. S. well, No. 4 38.0 28.73 2.12 97 
Average 28.42 2. 08 o4 
\ vast amount of saline material is accumulated in the bot- 


I 


of this valley, but the mode of its deposition probably is 
favorable to selective crystallization on a large scale 
egregation of potash or any other portion of the soluble con- 
ituents of the waters may have taken place to a slight extent 
the individual salt crust layers, but under the conditions 
scribed any such differentiation is likely to have been re- 
ricted to the individual layers as units, and therefore has 
urred on a scale so small as to be of doubtful practical im- 
rtance. It seems evident that unless a vast body of 
line material has been deposited at one time during a single 
riod of desiccation that there would be little chance for the 
rious dissolved constituents to become segregated one from 
ther on a large scale. There is no record of the drying up 
a single large lake of saline waters in Death Valley. 
though it is possible that the shores of such a lake might 
e been completely “buried, the assumption that this may have 
ppened must be purely a matter of speculation. Similar 
soning may apply to many other areas in the desert basin 
ion. Great interior lakes have existed in certain areas and 
y have dried up under such conditions that the salts they 
tained were deposited in a great body and that the potash 
| other minerals in the waters were to a certain extent segre- 
ed in some portion of the deposits by crystallization. Searles 
ke contains a deposit of salt evidently produced in this way, 


' 


a’ | others may be found, although they are not now exposed at 
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the surface. It does not appear that there is much theoretical 
justification for the belief that such deposits must be present 
in Death Valley. It is, of course, possible that the present con- 
clusions are based on insufficient negative evidence, and for this 
reason any further drilling that may be carried on by private 
claimants in the Death Valley region should afford a record 
of much importance and interest in this connection 


Tendencies in Concentration 


In a paper recently read before the Colorado Scientific So- 
ciety, Mr. Edward S. Wiard, of Denver, gave the following 
classification of concentrating ores, based on the degree of 
crushing required to unlock their constituent minerals: 

Class A. Ores yielding on a coarse initial break, clean con 
centrate and clean tailing for the large size (between 1% in. 
and 10-mesh), and similar products in the sand and slime sizes 


Class B. Ores yielding on a coarse initial break, large siz¢ 
clean concentrate, large size clean tailing and large siz 
middling. 

Class C. Ores yielding on a coarse initial break, large size 


clean concentrate and a corresponding middling, 

Class D. Ores yielding on a coarse initial break, large size 
clean tailing and a corresponding middling. 

Class E. Ores yielding on a coarse initial break, nothing but 
large size middling; and as a sub-class, ore yielding two or 
more grades of large size middlings. 

The definition of the first three classes indicates a brief out- 
line or flow-sheet for the treatment of 


a majority of ores 


Examples of Class A ores are very rare; but recently a good 
example has come to light in an ore containing 13 oz. silver 
per ton, 12 per cent lead and 32 per cent zinc. 


coarsely to a limiting size of about 


On crushing 
10 mm., screening and 
classifying, the screen sizes were jigged and the classified 
products treated on tables. The jigs yielded clean lead concen- 
trate of 63 per cent lead and zinc concentrate of 48 per cent 
zinc. The jig tailing contained only 1 per cent lead and 6 per 
cent zinc. Similar products were obtained from the tables, the 
slimy discharge from which contained only 1.2 per cent lead 
and 13 per cent zinc, amounting to only 3 per cent of the total 
mill feed. The approximate percentage saving for the whole 
operation was 88 per cent of the lead, 90 per cent of the zinc 
and 85 per cent of the silver. 

In large size mills, say above 100 tons capacity, there is a 
tendency to abandon the familiar trommel line in favor of one 
or more sets of splitting screens which divide the feed into 
oversize and undersize for direct feed to jigs. The reason for 
this trend is found in the excessive cost of maintenance of 
trommel lines, the time lost in repairs, and the inefficiency of 
the device under large loads, with the accompanying tendency 
for the feed to build up at certain points in the system. 

In jigging practice the criterion has been the production of 
concentrate, and it has been commonly believed that unless a 
shipping product could be made, jigging was not profitable. It 
is possible, however, by jigging, to produce an enriched portion 
for subsequent fine regrinding without very much loss, and the 
enriched portion could be concentrated to the same tailing 
that would obtain if all the ore had been ground fine before 
separation. Jigging in such a case would give a greater total 
saving, and the required equipment would be less. 

Company Reports 

The American Smelting & Refining Company’s four- 
teenth annual report, for the calendar ycar 1912, contains little 
or no matter of general interest. From the financial figures 
submitted it appears that the company had a profitable year, 
but the balance of the report lacks detail and definiteness. As 
an incentive to good service on the part of employees, the com- 
pany appropriated the sum of $367,822 for distribution as a 
cash bonus. A new pension system has been adopted whereby 
male employees who have reached the age of sixty-five years 
and female employees who have reached the age of sixty years, 
and who have been continuously in the employ of the company, 
or of acquired companies, for twenty years, may be retired. The 
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amount paid to pensioners will be based on an allowance of | 
per cent for each year of service of the average annual pay 
during the ten years next preceding retirement, but no pension 
will exceed $200 per month or be less than $20 per month. A 
of $500,000 will be invested to meet the requirements of 

this system 
The Mount Morgan Gold Mining Company, Ltd., 
Queensland, Australia, has made public the report of the gen- 
eral manager, Mr 
Nov. 30, 


and were attended by 


Benjamin Magnus, for the half year ended 
1912. The operations in the mine were very satisfac- 


a gradual reduction in cost. The 
smelter treated the following tonnage of ore: 


Tons Copper produced Gold pro- 
duced oz 
42,744 
18,831 


treated tons 
93.783 

Gold or 10,895 

Many 54.3904 

Purchased ore 178 

Miscellaneous 


Pe aks ore 


lotal 62.55 


172,423 
of the 


5,005 


Mundic works has caused the 


‘T he 


smelter to 


sing 
handle the 


permanent cl 
there 
This has increased the cost of producing copper, but the in 


silicious ore formerly treated 


creased gold value 


on the 


of the blister copper gives greater net re- 


turns operation. A new smelting plant has been started, 


entirely independent of the old plant, and will embody the latest 


ideas in modern copper smelting. This new plant is warranted 


not only on account of the increased net return which will 


result, but also by the life of the mine. In the meantime im- 
provements are being made at the old plant so that costs there 
down as Robert Sticht is 


will be cut far as possible. Mr 


assisting Mr. Magnus in the design of the new plant 
The Goldfield Consolidated Mines Company, Goldfield, 
Nev 


according to the sixth annual report of that company 


. effected material reduction in costs during the year 1912, 
The ore 
produced from the mine had an average value of $19.77 per 
ton, while the average gross realization from ore treatment 


was $18.40 per ton. Costs were reduced by $1.36 per ton, the 
noteworthy items of reduction being, milling, 28 cents per ton; 
cents: marketing bullion, 8 cents; 
The total expense of milling was 
$1.61 per ton; concentrate treatment, $0.38; marketing bullion. 
$0.07 
This 
operation of the 


marketing concentrates, 61 


general expense, 10 cents. 


The net realization from operations was $11.75 per ton 
50.44 total The 
concentrate plant increased net 


amounted to per cent of production 
treatment 
profit from milling operations approximately 50 cents per ton 
of ore milled 

The Miami Copper Company’s annua! 


that the sixth and last section of the mill was started about the 


last 


report for 1912 states 


of February and that the average tonnage treated per sec- 
tion per day was 489 tons of ore. The ore has proved hard to 
crush, and rigid rolls have been replaced by heavy spring rolls, 
and the Chilean mills by Hardinge pebble mills. Two im- 
portant conducted during the year. The 
first showed that no greater extraction or reduced cost could 
be obtained by using the so-called “roughing” process. The 
which is still in operation, indicates that a retreat- 
ment process, consisting in regrinding the coarsest sands from 


experiments were 


second 


the sand-floor reject and middling, followed by classification 
and table treatment, will give an increased saving of about 1% 
Ib. copper per ton of ore. The net smelter returns of refined 
copper amounted to 32,832,609 Ib. 
cost of refined copper in concentrate on board cars at Miami, 
was $0.06477 per Ib. 

The Old Dominion Copper Mining & Smelting Company 
has issued its annual report for 1912. The following items re- 
late to metallurgical operations. Concentrating ore treated in 
1912, was 166,870 tons containing an average of 3.37 per cent. 
copper, as compared with 140,230 tons of 3.99 per cent grade in 
191r. The costs for 1912 were, nevertheless, lower than for 
ro1t, being $0.753 and $1.012 per ton, respectively. Smelting 
costs for 1912 were $2.304 per ton of new charge smelted, as 


Based on this return, the 
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compared with a similar cost of $2.568 in 1911. The cost of 
converting per ton of fine copper was $9.45 in 1912, and $8.26 
Included in the 1912 cost is an item of $13,500 for 
improvements. 


in IQII. 
The old practice of carrying converter fumes 
directly into the furnace flue-dust chamber was abandoned, and 
a new flue-dust chamber was erected for converter gases. In 
six months the recovery of dust has amounted to 34,000 Ib., 
averaging 45 per cent copper. Over 87 per cent of this was 
finer than 200-mesh, and would have been lost under the old 
The first unit of a basic converting plant has been in- 


stalled, being of the Great Falls type, and it is expected that 


system. 


converting costs for 1913 will be materially reduced 

The fifth quarterly report of the Chino Copper Company, cov 
ering the fourth quarter of 1912, shows a total production of 
copper for the year of 29,237,966 pounds. Each succeeding quar- 
ter of the year showed an increase in tonnage treated and cop- 
per produced. During the fourth quarter the quantity milled 
was 452,650 tons of ore, averaging 1.844 per cent copper, yielding 
10,781,621 lb. copper. The grade of ore was lower than for 
the preceding quarter when it averaged 2.33 per cent copper 
Che total net profits from all sources for the year was $2,352,822 
The earnings for the fourth quarter were calculated on an av- 
erage price of 14.532 cents per pound of copper. The cost per 
pound of net copper produced, after making smelting deductions, 
was 8.49 cents per pound, as compared with 6.57 cents for the 
This increased cost is due partly to the 
ore treated, which contains a large percentage of iron, thus 
giving a lower ratio of cofcentration and lower grade of con- 
centrate. 15.14:1, 
trate averaging 18.03 per cent copper as compared with an 


preceding quarter. 


The ratio of concentration was the concen- 


average of 25.02 per cent for the preceding quarter. The av- 
erage extraction for the quarter was 64.58 per cent, compared 
The fifth section 
of the mill was put in operation November 28, 1912, but prac 
tically only four sections have been in operation during the 
fourth quarter on account of making improvements. 

The Ray Consolidated Copper Company's report for the 
fourth quarter of 1912 shows that the gross production for 
the year was 35,861,496 Ib. copper. 


with 65.15 per cent in the preceding quarter. 


The average grade of ore 
treated during the fourth quarter was 1.6737 per cent copper 
which is about the average for che year. The extraction was 
68.102 per cent, compared with an extraction of 68.2783 per cent 
for the whole year. The average cost per pound of net cop 
per produced during the quarter was 9.828 cents, as against a 
cost of 10.047 cents for the first three quarters 
quarter six sections of the mill at Hayden were in operation 


During the 


The seventh section is now available, and the eighth is nearing 
completion. 

In the annual report of the Arizona Copper Company f 
the year ended September 30, 1912, the general manager give 
the following data regarding the operation of mill and smelter 
During the year 782,100 tons of ore were concentrated, th 
ratio being 6.74 tons into 1. Improvements in the concentrat 
ing plant raised the daily tonnage from 907 tons per runnin 
day in the previous year to 1573 tons last year. Concentrat 
re-dressing plants were installed at both mills last year, f 
the purpose of making a higher grade, cleaner product. 
the oxide ore concentrator and leaching plant 108,230 to! 
of ore were treated, yielding 89,800 tons of tailings which w: 
treated in the leaching plant. This treatment yielded 9.71 { 
cent of the total copper production. 

In the smelting department the average yield from ores a 
concentrates was 12.03 per cent copper. The elimination 
silicious matter in the re-dressing plant at the concentra 
reduced the amount of flux required, increased the capacity 
the furnaces and effected an economy in smelting. In 
converter department one converter was run with basic lini 
the operation being so successful that the remaining convert 
have been changed to conform to that practice. 

The erection of the new smelting works is progressing 
idly, and it is expected that operation will commence in 
summer or early autumn. The prospective date of com) 
tion and operation is considerably earlier than expected. 
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Evolution in Methods of Handling Slime—II 
By H. N. Spicer 


New Zealand is an interesting country from a metallurgical 






point of view, particularly on account of its contribution of 





the tall, pneumatic-slime-agitation tank to the cyanide industry 
Brown and S. D. McMiken, 


the se tanks 


















This device is the invention of F. C 
of the Komata Reefs mill, where the first of 
built Owing to the 
fact North 


Pachuca, Mexico, it has come to be more commonly known as 


was 


used for the agitation of ore slime. 


this tank 


and 


that was first adopted in America at 


the Pachuca agitator, thus in a way detracting from the credit 
due to its inventors and the country of its origin. 

It will be apparent from the following notes that the methods 
New Zealand are 
than those described in the preceding paper on India, in which 


of handling slime in much more advanced 


country the crudest methods have prevailed up to the present 


time. As in other countries, certain typical features have been 











































































FIG, I WAIHI MILL, WAIHI GOLD MINING COMPANY 





leveloped in New Zealand cyanide practice, which are common 
all the mills and distinguish them from others. 


The Waihi Mills 


is the largest in New Zealand 








The Waihi mine 
treated in two 
he Waihino, of 


water, thus 


and the ore 





large mills. The Waihi, of 90 stamps, and 





At both mills the ore is crushed 





200 stamps 





introducing the necessity of dewatering befor 





aniding 
At the Waihi mill, shown in Fig. 1, 
ng from 7 to 9 tons of water per ton of ore, is elevated by 





the stamp pulp, contain 






heels to spitzkasten, 4 ft. square and 4 ft. deep, two of these 
The sep 





ing arranged in series for each twenty stamps 





ited sand is reground in tube mills, and after amalgamation 
The 





sand 





concentration, is classified in other spitzkasten 





lp is run to circular collecting 
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ders which carry off the clear water. In the center of each 
tank is a vertical shaft with a heavy wooden arm attached at 
the bottom, the whole being slowly revolved by an overhead 


gear. Near the periphery of the bottom of the tank is a 4-in 















EINFORCED CONCRETE 





PACHUCA TANKS, WAIHI MILI 





valve which is opened at intervals of half 


charge of thick 


water to 1 of solids 


an hour for the dis 


This 


It is then mixed with 


accumulated slime product contains 


about 1% parts of 


cyanide solution and pumped to Pachuca agitators 

These agitators are worth more than passing mention, as 
they are built of reinforced concrete, 55 ft. high and 13 ft. 
diameter, inside measurements. The walls are 5 in. thick; but 


similar tanks at another mill have been built with only 4-in. 


The 
the latter being woven horizontally through 


walls, and have proved satisfactory reinforcement is old 
rails and wire rope, 
The cost of these tanks was 
steel tanks, indicat 
where cement and labor are 


the former which stand vertical 
appreciably lower than the bids for similai 
ing that under certain conditions 
comparatively cheap, it may prove 
agitators \ cl 


profitable to build concrete 


ser view of the agitators is given in Fig. 2 


\ different procedure obtains at the Waihino mill of the same 
Sand and slime are separated in 


company, shown in Fig. 3 


spitzkasten, the former being shovelled into filter-bottom con 


crete tanks and leached with cyanide solution. The slime from 
the dewatering cones, containing about 1'4 parts water to 1 of 
solids, is further dewatered by vacuum filters which reduce the 
filters are of the sta 


After a cake has been formed, the vacuum 


moisture to about 30 per cent. These 
tionary Moore type. 
is cut off and the slime allowed to fall back into the tank; if 
necessary, compressed air is blown into the leaves to aid in dis 
lodging the cake. The tank has a V bottom, terminating in a 


goose-neck through which the sludge is periodically withdrawn 


into a mixer where cyanide solution is added. 
The slime is then elevated to steel Pachuca tanks by means 
f two-stage tailing wheels The agitators are without the 





ts previously filled with water 















y slime accompanying the 


d flows out of the vats and 
returned to the main 
iting When the 


s are full they are 


sep- 
cone sand 

allowed 
the sand 


cyanide 


drain, after which 


leached with solu- 





he slime, 90 per cent to 95 
cent of which will pass a 
mesh 





screen, flows to a set 











lewatering cones, 5 ft. square 
5 ft. deep, in which the FIG, 3.- 

is thickened to a consist- 
of three or four parts of water to one of solids. This 
kened slime is further dewatered in a device peculiar to this 
) nt. It consists of three flat-bottom settling tanks, 32 ft. 
neter and 18 ft. deep, provided with annular overflow laun- 








-WAITHINO 


MINING 


MILL, WAIHI GOLD COMPANY 


customary central lift-pipe, but are found to give good results 
The pulp is agitated for about 7 days, with air at 40 lb. pres 
The great length of time required for agitation is mainly 
to effect solution of the silver. 


sure. 
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construction suggests an interesting departure from the usual 


type vacuum filters are used at both these mills. 


custom, corrugated steel sheets being substituted for the ordi 


nary cocoa-matting center 


Concentrates trom these mills are treated by cyanidation 


reground impalpably fine. The pulp is agitated for 
fourteen days in high, narrow tanks, and then filtered in plate 


after being 


The extraction is about 94 per cent. 
Waihi Grand Junction Mill 


practice at this mill represents an interesting 


and frame 


presses 


The 


development from the separate treatment of concentrate, sand 


pre sent 





WAIHI GRAND JUNCTION 


all the ore is treated as slime 
of crushing in cyanide 
New Zealand t 


dewatering of the 


and which 


W ith 


solution, this 


Siime, to a system in 


this development came the adoption 


being one of the few mills in 


slime 


is shortened 


t this practice Preliminary 


thereby avoided, and the time of treatment by the 


more rapid solution of the precious metals during the crushing 


and grinding process. The mill is shown in Fig. 4, at the ex 


ht 
rhe ore treated here is practically the same as at the Waihi 


treme right of which can be seen the tall agitators 


mill, and the process consists in crushing by stamps, separating 


sand from slime in cones, regrinding the sand in tube mills 
which work in a closed circuit with cones, settling and agitat 


ing the slime, and filtering by vacuum. The unaerflow of th: 


s run over the Wilfley tables formerly used as concen 





5.--TALISMAN MILL, KANGAHAKE, NEW ZEALAND 
trators when concentrate was treated separately, but now used 
merely as classifiers to separate some fine sand for return to the 
tube mulls 

The 
cyanide solution to one of solids, about 95 per cent of the lat- 
200-mesh. It is settled in cone-bottom 
diameter, the clear overflow from which is re- 
the mill The thickened pulp is drawn 
from the bottom of these settlers, having a con- 


about 1! solution to 1 of solids, and is 


slime separated by the cones contains about 1o parts 


ter being finer than 


tanks, 22 ft 
turned into system. 
continuously 


sistency of parts 
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pumped to a series of flat-bottomed storage agitators fitted with 
stirring arms revolving at 4 r.p.m. From these the pulp 1s 
pumped to the high agitators, which are without the usual cen 
tral lift-pipe. Air is used at 38 lb. pressure, and the time otf 
agitation is 18 hours, the latter having been reduced from a 
This is an improvement which may be 
of solution 


period of several days. 
ascribed, in part, to the 
Vacuum filtration in a Moore filter completes the slime treat 


practice crushing in 


ment. 


The Talisman Mill 


The principal features in handling slime at this mill are the 
use of diaphragm cones for classification, and huge spitzkasten 
for dewatering. The latter may be seen in Fig. 5, at the top of 
the lower building. The ore is stamped in water, and classified 
into sand and slime in diaphragm cones, the diaphragm being 
near the bottom, with a all around. These dis- 
charge a thick pulp, about one to one, which is ground in tube 
mills, the the and again 


classified in a second set of diaphragm cones, the underflow of 


'4-1n. space 


combined with overflow of cones, 


which is returned to the tubes. The overtlow from the second 
set of cones is amalgamated, whereby from 30 per cent to 35 
of the valuable metals is recovered. Concentration on 


the 


per cent 


vanners is the next step, concentrate being shipped t 


smelters. 

The combined vanner tailings run into steel vats, using But- 
ters and Meins distributers. The vats are originally filled with 
water through which the sand settles, while the slime overflows 





FIG. 0.—KOMATA REEFS MILI 


full of sand it is drained and leached with 


The slime is pumped to the large 


When a 
cyanide solution. 
kasten previously referred to, there being two sets of nine 
pyramidal boxes, each 6 ft. square and 6 ft. deep. Limewater 
The underflow from these 
settling tanks, 20 ft 


vat 1s 
spitz 


is added facilitate settling 
spitzkasten to 
ft. area and 7 ft. deep, each having two pyramidal hoppers i 
The overflow fro 


to 


passes rectangular by 


the bottom, 1o ft. square and 7 ft. deep 


these passes in succession to two sets of flat-bottom circular 


vats to effect further settlement before flowing to waste. 

Slime for agitation, consisting of water and ore in the rat 
of 2:1, is drawn from the settling vats and pumped to tall ag: 
tators which, like those at the Waihi, have no central lift-p1p: 
When an agitator tank is filled within 18 in. of the top, the fl 
is diverted and the slime allowed to settle for an hour or mor 
The clear water is decanted, cyanide solution added to form 
pulp of one part solids and one part solution, and agitati 
proceeds for 24 hours. Air is used at 4o lb. pressure. Filtr 
tion in a Moore fixed-frame type of filter completes the tre: 
ment of slime at this mill. At the present time the Talisn 
company has a new mill under construction, the operating c 
of which are expected to show a considerable reduction 
comparison with those of the mill described above. 

Komata Reefs Mill 

The view of the Komata Reefs mill, Fig. 6, is interesting 
showing the first tall air-agitation tanks ever erected for 
treatment of ore-slime. These are the two at the left, beh! 
which are two others all resting on the elevated platfor 
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The other tanks at the right, with continuous sides resting on 
[hese agitators are 





concrete foundations, were erected later. 
equipped with central lift-pipes, which are an essential part of 
Another im- 








the original invention of Brown and Mc Miken. 





portant contribution to the mechanics of cyanidation originated 





with Mr. Brown, namely, the iron plate-and-rib liner for tube 





mills. 











The practice at this mill conforms in some respects more 
nearly to modern ideas about handling slime The ore 1s 
crushed in water and classihed 






























the sand being 


reground in tube mills. The tube 


in spitzkasten, 


mill discharge is classified in 


other spitzkasten, the sand pass 


ing to leaching vats, and the 
slime to Dorr continuous thick- 
eners he latter continuously 


discharge a pulp containing less 
than go per cent moisture, which 
is pumped to the agitators and 


mixed with cyanide solution 


to 
cent 


a consistency of about 65 per 
35 
Intermittent charges are 


solution and per cent 


solids 


agitated for seven or eight 
days, after which the pulp ts 
drawn off to a Dorr thickener 
which removes clear cyanide 
solution and gives a pulp con 
taining about 45 per cent solu 


tion, which is finally displaced in 
a Moore 
hiter 
Waihi-Paeroa Tailing Mill 
The 


turnover” type vacuum 





this mill 






practice at is a 
good example of what can be FI 
accomplished in re-treating tail- 
ngs from other mills when favorable conditions exist. The 





arious mills at Waihi, Karangahake and Waitkauri discharge 


the Ohinemuri River, which has a fall of about 20 





tailings into 





per mile to a point about 6 miles above its junction with the 
level 


while the slime 





\ 


Vathi River Here is a stretch of more nearly country 





vhere the stream deposits its burden of sand 





It has been estimated that the mills on the 
pper reaches of the river have crushed from 5,000,000 to 6,- 


arried on to sea 






0,000 tons of ore, and have discharged this quantity of tail 
ngs into the stream 





The sand has accumulated in the natural 
ettling basin referred to; and an estimate of the quantity of 

h material deposited is about 2,000,000 tons. Ti 
dded the the 


1ounting to about 500,000 tons of sand and slime 






» this must be 





current annual contribution of mills, 





upper 





Che project of the Waihi-Paeroa Gold Extraction Company, 





td., involved dredging this sand from the river bed, grinding 
tube mills agitating and 
This has been successfully 






in cyanide solution, thickening, 






tering the slime thus produced. 
rried out in a 500-ton mill. 






Che dredging machinery, consisting of oil engine, air com- 
essor, centrifugal pump and air-lift, is mounted on a pontoon 
e lift-pipe is telescopic, and can be lowered to any desired 
pth. The centrifugal pump is used to force water through a 
ries of jets near the bottom of the air-lift to thin the sand to 
The 








desired consistency for pumping by compressed air 
nd is pumped into barges and towed to the wharf 
harcoal and river sand are removed by treatment on van- 
rs, after which the valuable residue is ground in tube mills 
rking in a closed circuit with classifiers, The tube mill 
duct is all finer than 150-mesh. This is elevated by two- 
ige tailing wheels to large settling cones from which the 
kened pulp is discharged at a consistency of about 1% to 1. 
is pumped to tall air-agitators which are without central 
pipes, and agitated for forty-eight hours. 
"he Moore type of vacuum filter is used, the tanks being 
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circular and cone-bottomed. One tank is used for loading and 
one on either side of this for washing and discharging r:- 
\ disintegrator is placed in the bottom of the dis 
charging tank, for the purpose of churning the caked slime with 


spectively 


water before finally discharging it to waste 
Blackwater Mines Reduction Works 
Stamping in cyanide solution is practiced at this mill, which 


The view shows plainly the tall agita- 
The 


is illustrated in Fig. 
tion tanks, dewatering cones, Moore filter and sand vats. 


7.—CYANIDE MILI BLACK WATER MINES 


dewatering cones and Moore filter tanks are of wood; 
tators have no central lift-pipe. 


the agi- 
The first separation of the stamp pulp into sand and slime is 
made in the leaching vats, the overflowing slime and solution 
of 
The latter thicken the pulp to 
two to one, after which it is agitated. 
pletes the slime treatment. 


being pumped back to a series large wooden dewatering 


cones. a consistency of about 


Vacuum filtration com- 


Summary 
The characteristic features of New Zealand practice in hand 


ling slime may be summed up follows: Crushing in water 


as 
prevails at most of the mills. Intermittent or charge agitation is 
customary, the continuous method having been tried and aban- 
doned on account of the tendency of the coarse solids to build 
up in the tanks. All New Zealand mills use the tall air-agitator 
of Brown and McMiken, but without the central lift-pipe, ex- 
cept at the Komata Reefs mill, where the agitator in- 
vented and first used. It is generally claimed that the use of 
the tubes give no better results; this 
rently the only feature of the agitator covered by patent it is 
generally omitted. High air pressure, 40 lb. per square inch, is 
customary, being about double that used in America 

still hold elevators in New 
The last to be erected are at the Waihi-Paeroa, 
The Brown ribbed liner 
for tube mills, which is being more generally adopted in other 
countries, was originated in New Zeaiand, and is generally used 
there. The Moore filter has a strong hold, all the mills of any 
consequence using it. 


was 


central and as 


appa- 


Tailing wheels their own 


Zealand mills. 
where a two-stage lift is adopted. 


as 


One of the peculiarities of construction 
of filter leaves is the substitution of corrugated sheet steel for 
cocoa matting in the center. It is claimed that this type of leaf 
filters just as well as the other, is lighter and dries more 
quickly; also that it is more readily cleaned if leaks occur 
in the outer canvas. 

Denver, Col 


242 METALLURGICAL AND 
Carbon Electrodes for Electrolytic Cells 
By John Hardén 


\ good deal of artificial carbon electrodes are to-day used 
for electrolytic work, and the subject of their manufacture is 


still rather important, although it may perhaps be right to 


say that the bulk of carbons made at present and more so in 


the future are used for electrothermal purposes. A few data 


regarding the “electrolytic carbons” may, therefore, be of some 


interest 


In the United States the. graphitized electrode, first intro- 


duced on a larger scale by Dr. Acheson, whose name has 


rightly become famous in connection with this industry, has 


gained a well-deserved market. In Europe these electrodes 


have also obtained due recognition, but here the conditions 


are considerably different so that common amorphous elec- 


trodes are still to a considerable extent in use 


This may be explained by relating the writer's experience 


These 
works produced on a large scale chlorine and caustic soda from 
Black Sea 
Having been engaged previously 


in some electrolytic works in Russia some years ago. 


and 
as head 


ordinary sodium chloride obtained from the 
from the Caspian. 
‘of the testing department of a large carbon electrode factory, 
the writer was given ample opportunity to compare and to 
iudge the particular “pro’s and contra’s” in question. 

was levied on the finished article, it was 
abroad, 


The 


material, however, is of great importance, 


Since a heavy duty 


found uneconomical to import the electrodes from 


and no factory was in existence in the country itself. 
preparing of the raw 
as will be seen later. Therefore the ready prepared mass was 


obtained from a foreign carbon factory on the other side of 
the frontier, transshipped as raw material, consequently free of 
duty, and pressed and calcined into proper electrodes at the 
This 


large outlay of 


made the 
expensive 


considerable saving and 
a complete electrode plant 


machinery and large stock of materials unnecessary. 


works realized a 


with 
In spite of this, the cost of electrodes was a heavy toll 
on the works’ budget. The cells consisted of an earthenware 
top in which seven round electrodes, about 4 inches in diameter 
by 2 Diaphragms of 
asbestos separated the two compartments, anode and cathode 


feet 6 inches in length, were fastened 


room, and as the electrodes were worn off, the whole set of 
cells, six in each batch, had to be dismantled when repairs were 
to be made 

In order to lengthen the life of the cell, some graphitized 
electrodes were tried, with partial success as was expected. 
In those days, however, such electrodes imported from U. S. A. 
became very expensive, not only on account of their initial 
considerably higher price, but the exorbitant freight and una- 
voidable loss in breakage. It was generally found that the 
outlay for such electrodes, under the prevailing circumstances, 
was not in any way justified by their longer life, since the 
local labor was so inexpensive that it did not come into play, 
and the saving in material, although decidedly marked was 
not sufficient to compensate the other outlay. 

This state of affairs is no doubt responsible for the fact 
that non-graphitized are still being used to a great extent, 
notwithstanding that the graphitized material is superior as 
regards actual wear and tear. In order, however, to test the 
matter more fully, the firm decided to graphitize its own 
electrodes on the spot, thereby utilizing a method worked out 
somewhat eariier by the author, and which differed in various 
respects from the Niagara practice. Some of its points have 
been briefly article in METALLURGICAL AND 
CHEMICAL ENGINEERING, vol. IX. p. 130, March, 1911, headed 
“Some Electric Furnace Notes.” A furnace was built and put 
into operation and after a few failures and alterations we 
succeeded in obtaining a continuous working, producing some 
12 to 16 graphitized electrodes per day. 

But even then, the economy was very problematic. Although 
the cost of power was not excessive, since it was produced by 
means of cheap local coal, the saving generally was not so 
great as at first expected. The electrodes prepared in this 


described in an 
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way, though fully graphitized, showed a marked tendency to 
scale off in the bath, an experience, by the way, which has been 
since made also in electric furnace work, when the higher con- 
ductivity of the graphitized carbon has been made use of in 
order to increase the current density, thus decreasing the run 
ning costs of electrodes generally. 

The graphite scales thrown off lodged in the bottom of the 
cell and clogged this up to such an extent, that it had to be 
opened and cleaned long before the electrodes were worn out, 
thus rendering the apparent illusive. This was due, 
to a great extent, probably to the fact that the material from 
which the electrodes were made was not quite suitable for 


saving 


this particular purpose; if a carbon factory proper had been 
connected with the works, it is quite possible that the fault 
may have been remedied to a greater extent. This problem 
of scaling off is one which the manufacturers of graphitized 
carbons should bear in mind; a material which, when graph 
itized may serve very well for one purpose may be quite 
unsuitable for another; in this case probably because every 
trace of the carbonaceous binder was thoroughly burnt out and 
converted into graphite as well as the main body, a fact which 
was fully shown by means of microphotographs, taken by the 
author and published in Zeit. f. Electrochem., 1901, p. 324, and 
also by Sproesster in No. 71 of the same journal 

Large grains with adequate binding material, pressed under 
moderate force, furnace 
electrodes when used as amorphous electrodes, showed this 


scaling off in a marked degree when graphitized, although the 


which gives a very good result for 


porosity generally is much lessened. Finer grain, with less 


binder, stamped hard, calcined and graphitized, showed a bet 
ter result in this respect, though the resistancy against the 
chemical action of the electrolyte is then generally lessened 

found that material which 


graphitized and then ground to suitable 


For the same reason it was also 
had been previously 
size, gave with an adequate binder of tar and high pressure as 
well as good calcination a comparatively better result. The 
economy of this working, however, was less satisfactory 


The Testing of the Electrodes for Electrolysis 

The testing of the electrodes is of great importance, both 
for the manufacturer and the user. For the former, as it will 
tell him about the raw material and its preparation and also 
the subsequent manufacture so as to avoid complaints, etc. ; 
for the latter to make sure that he has the right kind of mate- 
rial, since a fault may cost him a good deal if it is found out 
only when the cells have been built in. Generally, it should be 
emphasized that an electrode should be tested in the solution 
and under conditions as near as possible to those in actual use 

Preliminary, the following observations should be made: 

(1) Homogeneity and grain. 

(2) Absence of cracks and flaws 

(3) Porosity and specific weight. 

(4) Contents of inert material. 

(5) Electric conductivity, and last but not least— 

(6) Resistivity to corrosion. 

(1) Homogeneity and grain should give an idea of the uni- 
formity of the raw material; if too fine and of a deep black 
luster, too much dust and “lampblack” material has been used 
Such an electrode is likely to be less strong mechanically and 
will often cause larger lumps to drop off in the cells. A grey 
structure with light, shining points or globes indicate the pres- 
ence of a large quantity of petroleum-coke, which if used in 
excess may behave similar to the former kind. 

As a rule, the structure of a good, durable, amorphous elec 
trode should be of even grain, not too fine, the grains beings 
well and evenly united by the binder of a dark greyish color 
Each particle of the mass should be thoroughly enveloped in ; 
film of the cement or binder before pressing, and it is this 
part of the preparation of the raw material which calls for th: 
utmost care and attention, and which, besides the choice of th 
material and the calcining, is the mainstay of the durability 
the electrode. 

Ingenious machines, the description of which space forbid 
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have been invented and put into use to produce this effect, and 
money spent on this by the manufacturer is well invested. 

(2) The absence of cracks and flaws is of course equally 
essential for the same reasons. These may be caused (and are 
usually caused) by inadequate treatment of the raw material, 
but also through false methods of calcining. The firing usu- 
ally takes place in a gas-fired “ring” furnace, in which the elec- 
trodes are placed, embedded in coke dust, etc. If this packing 
is uneven, the electrode will “hang” and edge cracks are the 
result 

Such cracks are bad enough in electrodes for electrolytic 
work, since the increased resistance of the carbon may cause a 
poor distribution of the current and also cause the faulty elec- 
trode to drop off, but they are distinctly bad in the case of 
broken 


Such occurrences are now-a-days 


furnace electrodes, where a electrode may mean a 


whole smelt to be spoiled 
rather rare, where proper “ring” kilns for calcining are em- 
ployed, but a less scrupulous foreman may cause faulty prod- 
ucts even with the best kilns 

\ good, sound amorphous carbon should, when hanging free 
in a sling, and tapped with a steel bar, give a clear, distinct 
ring like a bar of hard cast iron, and endure nearly the same 
rough handling as such \ graphitized carbon again should 
give a deep “thud,” yet clear and sound, be capable of polish by 


means of a brandishing iron and be soft enough to be cut with 


a knife, while the amorphous carbon is hard and should not 
permit cutting with other tools than the chisel and emery 
wheel 

(3) The porosity and specific weight are also both of im 
portance. A certain amount of porosity is of advantage, as it 
will increase the active surface of the carbon; but if in ex- 
cess, the bath liquid will enter the pores and cause a rapid de- 
velopment of gas which tends to break off small chips, es 


pecially 


the life 


at the less porous edges and thus shorten mechanically 


of the electrode. A good practice, gained by comparing 


a new carbon of unknown merit with a test piece of a well- 


known quality, 
should be 


and not 


medium strong 
T he 


those on a 


whereby a magnifying glass 


used, will be found helpful pores should be 


even too marked, hard 


resembling sugar 
loaf, the calcined binder causing the surface to appear slightly 
glazed 

The general way in which the specific gravity is determined 
may be shortly described. 

\ piece of the carbon, not too small, preferably cut out 
alcohol, 


cool and the weight is taken 


‘ 


» regular size of a few cubic centimeters, is boiled in 


dried in the oven, where it may 


(a). Its volume (v7) is then determined in a measure, the water 
is wiped off quick and the wet weight (b) is taken. The mean 


then a/b 


specific gravity is and the real specific gravity is 
a 
v— (b—a) 


It may also be determined by means of the method of suitable 
eavy liquids, such as a mixture of bromoform and chloroform 
f known specific gravity.’ 
Che relative specific gravity varies between 1.4 to 1.6 while 
he real specific gravity is generally between 1.6 to 1.8, 
100 (a— b) 


and 


the porosity is ranging from 11 to 22 


a 
(4) With inert material is understood such contaminations 
vhich do not act as electrode material proper, but may be due 
inferior purification of the raw material 
rough ash-analysis, 1.e 


Chis is determined 
, combustion in oxygen and air, whereby 

th the CO, evolved and the remaining ash should be weighed. 
100d carbons made from petroleum coke and lampblack have 
sually only about 0.3 to 0.5 per cent of ash, while anthracite 
lectrodes may have 3 to 4 per cent. 

\cheson grapihte electrodes show as a rule a very low con- 
tent of ash, due to the high temperature at which they have 
een treated. Electrodes for electrolysis ought not to have 
nore than 2.5 to 3 per cent ash, while 4 to 5 per cent, 
is sometimes found, is The 


is 18 


distinctly disadvantageous. 


f. El, Chem., 1901, p. 973. 
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carbons for electric furnace work should suit the conditions for 
which they are to be used, i.e., for carbide furnaces a content 
of 3-4 per cent lime is quite tolerable, for steel furnaces I to 3 
per cent iron, etc., but the life of the electrode will suffer from 
a higher content of these substances. 

The microscopic examination may also be of considerable 
use for determining the quality with a skilled observer, but it 
would carry us too far to enter further into this without the- 
reproduction of the various sections. The author has taken: 
microphotographs of 
different ways and he may state as a general rule that the 
microphotograph will show clearly if rapid consumption of the 
due to of the 
the main raw material was of an unsuitable nature. 


a number of carbons manufactured in 


carbons is insufficient calcination binder or if 
Again in 
this respect, the graphitized electrode gives a distinctly superior 
result, as the sections taken prove that practically all of the 
binder is converted into graphite carbon. 

(5) The electric conductivity is naturally of considerable im- 
portance, for the more voltage we must apply to a cell, the 
That 


remember that a 


this is a 
cell is 
usually operated wtih several thousands of amperes and a slight 


greater is the dead cost of the electrolysis. 


weighty question is obvious, if we 
This is also, 
though not to such a degree, of importance in furnace work, 


increase in resistance will soon run up the bill 


as may be clear from the following experience of the author 

A set of metallurgical furnaces was operated with carbons of 
14 in. diameter at 4000 amp. The stumps were screwed on to 
the new electrodes by means of threaded plugs and graphite 
paste. A firm offered a brand of new carbons for which they 
claimed superior quality at a somewhat lower price than the 
The average resistance of 


usual cost of amorphous electrodes. 


a new carbon not in use was found to be within the proper 
limits, and a couple of the carbons were put into use as a test 

\fter a few runs it was found that the carbon scaled off in 
a remarkable way and one of the electrodes, having been jointed 
in the meantime, became red hot in the joint, in spite of the 
fact that the joining was made with special care and with the 
the maker. 


material specified by The voltage drop in a 5-ft 


unjointed and in a 6-ft. jointed was taken and found to be 
48 volts in the former and 6.9 volts in the latter at 4000 amp 
consequently 19.2 kilowatts were wasted in the former and 
27.6 kilowatts in the latter which, of course, made the use of 
these electrodes an impossibility, since the reduction in initial 
cost Was in no way equal to the loss in power. It may be added 
that inductance and leakage was duly considered, in any re- 
spect it was of little importance, since the periodicity was fairly 
low, only 22.5 per cent. 
The specific resistance 1s 
rq 
l 


where r is the measured resistance of a strip in ohms, q is the 


sh. 


cross-section in square millimeters and / the length in meters 
It ranges usually for amorphous carbons from 58 to 75, for 
graphitized electrodes from 6 to 12 and for charcoal electrodes 
up to 150. 

As it is, of course, of great importance that the fastenings 
of the carbons in an electrolytic cell have as low resistance as 
possible, it is found advantageous to provide the ends of the 
carbon slabs with a good coating of graphite paste in all such 
cases where graphitized carbons cannot be used for one reason 
or other. The author prefers, where the conditions of the cell 
permits, to cast a shoe around the upper end of the carbon bar 
of a type of metal which will contract strongly over the carbon, 
yet be soft enough to avoid an undue strain on the bar. An 
alloy of lead, antimony, and bismuth in proportions tested for 
different brands of carbons has been found very suitable, and as 
only a thin coating is required, the expense is amply justified. 
Copper plating is usually found obnoxious, even if the nature 
of the electrolyte is such as to not corrode the copper, since it 
is found impossible to eliminate all traces of the acid of the 
copper bath from the pores of the carbon and the plating will 
invariably peel off and cause poor contact in time. 
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(6) The 


as has already been mentioned. 


resistivity to corrosion is the vital point in question, 
If a carbon is used as anode 
in a cell, the carbon-block is invariably disintegrated, more or 
less, depending upon the nature of the carbon and also of the 
solution forming the electrolyte. Some of the products, in the 
case of an alkali cell are gaseous, some go into solution and 
the bulk is setting off as a slime. Oxygen-giving solutions are 
more active in this respect, but chlorine is also an enemy to 
the electrode. 

If amorphous carbons are used, one may frequently find a 
product formed called mellogen, which may be characterized by 
the formula C,,H,O., which is soluble in alkali and in concen- 
trated sulphuric acid 
(CFD, ) 


This will be changed into mellithic acid 


at ordinary temperatures The same may be ob- 
served in using retort carbon, while graphitized electrodes’* will 
form graphitic acid C,,H.Os. 

The most reliable way of testing the carbons in this respect 
is to demand from the maker two or three pieces cut out from 
the electrodes he intends to deliver and subject these to elec 
trolytic test under such conditions as those prevailing in an or 
dinary cell, i.e, in a salt solution for chlorine-alkali elec 
trolysis, for instance 

The author used for factory testing the following arrange 
ment 


6 to 12 cells consisting of alkali—and acid-proof enam 


elled cast-iron vessels were connected in series, the cathodes 


being sheet iron bent into suitable shape. The carbon anode 
was suspended in a chamber made of earthenware, provided 
The solu 


tion was 20 per cent sodium chloride, which was kept constant 


with asbestos diaphragm and open at the bottom. 


The current 
density was also held constantly at 0.1 ampere per square cen 


both to concentration, volume and temperature 


timeter by means of meters and regulating device 

A clock was so arranged that a series magnet would permit 
the clock to go as long as the cells were in operation, but ar 
rested the work was shut off 


automatically when the current 


from the cells; in this way an absolutely reliable time record 
of the duration of the test was obtainable 

The gases evolved in the anode chamber were sucked through 
a weighed potassium hydrate solution, in order to determine 
the quantity of carbonic acid produced 

The carbons were cut into regular shape and size, 3 x I x 10 
em, brushed, boiled in water, dried in warm alcohol and hot air 
and, had 


weighed. It was then immersed in the cell 


after the connection lead been cast on, carefully 


a soft rubber pack- 
ing being used to exclude leakage of gases 

The current was then turned on and allowed to 
given time, usually 48 hours. 


act during a 
The electrode was taken out at 
regular intervals of 12 hours, boiled in water and dried in 


alcohol and weighed as before. In this way a curve was plot- 
ted, showing the deterioration as it proceeded, and the life of 
this predicted, if 
pared with the curve of a standard electrode of well-known 
wearing quality 


the carbon could in way be easily com- 


It was very interesting to observe how in many cases the 
the curve was at first very flat, showing a slight wear only, 
but as the test proceeded the curve rose rapidly, owing to the 
fact that the outer layers were more calcined than the inner, 
also showing greater porosity, whereby the carbon particles 
were thrown off more readily. By comparing the voltage re- 
quired by the cell during the test one could very well foretell 
when it would be more economical to exchange the carbons, 
even if they were not worn down totally, similar to the critical 
point of a carbon filament lamp. 
One might object that this test was more destructive than 
the actual conditions in a regular cell, and therefore not con- 
clusive. This, however, is counteracted by the comparison with 
the standard carbon, tried before in actual use and from time 
to time submitted to a blank test in series with the new speci- 
mens to be tested. The variiions observed were so slight, that 
during the 3% years the author used this method for determin- 


ing the wearing quality of such carbons, the variations could 


*See Zellner, Kiinstliche Kohlen. 
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very well be neglected and the test was found sufficiently ac- 
curate for decision, both for manufacturing and ordering. 

\ few figures gathered by the author may serve to give an 
idea of the losses under above conditions; the figures are given 
in grams per 10 amperes per hour, 20 per cent salt solution 
and 0.f ampere per square centimeter density 

I Conradty 6.17 


‘ 
» Le Carbon 2.80 ( Graphitized ) 


Plania works 1.90 (special composition ) 
4. Schiff & Co. “N” 5.65 
5. Retort Carbon 2.92 
6. Acheson Graphite 1.06 

Author’s Graphite 2.02 

As will be 


is generally superior to the ordinary carbon, but, as already 


seen from the above, the graphitized electrode 


stated, local conditions at the works may under circumstances 
be such, that one has to use ungraphitized electrodes on ac- 
count of costs, ete 

The specimen No. 3 shows that it is also possible to produce 
an amorphous carbon with a wearing quality practically as 
good as the graphitized one, but it is only just to add, that, 
owing to its special nature, the price of this was almost the 
same as a graphitized one. Apart from this, the specific re- 


sistance was about eight times higher, and the material very 


hard and brittle, wherefore it could not be recommended as a 
good substitute for the graphitized brand 
It is that the 


a good carbon for electrolytic work requires a good 


quite clear from the above, judging of the 
merits of 
deal of consideration and patience, if a fully economical work 
ing result is to be arrived at. It should be borne in mind that 
the general points set forth above do not by any means exhaust 
the subject of the testing, but they will serve to give an idea of 
the faults and merits to bear in view 


Luton, England 


The Fourth International Congress on School Hygiene 
will be held in Buffalo, N. Y., from Aug. 25 to 30, 1913, under 
Woodrow Wilson, United 

will attend nations, 


the patronage of President of the 


States. leading 


from every college and university of note in this country, and 


Delegates from all the 
from various other educational, scientific, medical and hygienic 


institutions and organizations. The congress is further open 


to all persons interested in school hygiene. Membership may 
be secured on the payment of a $5 fee. Applications should be 
sent to Dr. Thomas A. Storey. College of the City of New 
York, New York City 

The American Metal Company, of New York City, has 
purchased 2500 acres of Pittsburgh coal lands and 350 of sur- 
face land at Purgettstown. 
will commence to build a zinc and sulphuric acid plant \ 


On this surface land the company 
subsidiary company, known as the American Zinc & Chemical 
Company, is being organized with a Pennsylvania charter to 
operate the new plant, and Mr. N. L. Heinz, of LaSalle, III. 
one of the best-known zinc and sulphuric acid experts in the 
United States, will be the general manager and has been made a 
member of the board of directors. What is known as a one 
unit plant will be erected and will have a capacity for produc- 
ing 40,000 tons of sulphuric acid and 20,000 tons of zinc an 
The plant will be so designed that it can be enlarged 
rapidly, and it is the intention to build additional units unt] 
the annual capacity amounts to three or four times the orig 


nually. 


nal. 

A shaft will be sunk and coal mining operations will be 
commenced coincident with the opening of the plant. The 
will be not than 
$2,000,000, and it is expected that when the entire plant is com 
pleted and in full operation, which will probably be within three 
years, it will represent an investment of 
$5,000,000 

The new plant will give employment to 500 men at thx 
start and as the plant is enlarged this number will be increased 
until about 1500 men will be employed. 


initial investment in this new plant less 


approximately 
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A Modification of the Jager Method of Gas 
Analysis 
By S. H. Worrell 


IQII, 
ENGINEERING, there 


In the 
CHEMICAI 


November, number of METALLURGICAL AND 
article on a simple 
method of determining methane in producer gas and enriched 
water gas. The method that 


analysis of carbon compounds; 


was an 


was made use of in ordinary 
namely, the use 
The method is as 
old as Fresenius, of course, who absorbed the products of 


combustion and 


combustion 


of copper oxide as a source of oxygen. 


weighed them, In the article just referred 
to I made the statement that a fairly thorough search of the 
chemical journals failed to reveal anything published on the 
subject. I might that the method 
to be found in any text book on the subject of gas analysis 


have added also was not 


that is at hand in our library. Shortly after the article ap- 
reference, I found that E. 
Jager had made use of the method and published it in Jour- 
1808. 


peared, in looking up another 


nal fiir Gasbeleuchtung in However, he 


went a step 
further, and by first heating the tube containing copper oxide 
to 250 deg. C., he removed the hydrogen, and then by igniting 
to redness burned the His method in a 


form was at once put to use in this laboratory. 


methane modified 

It was difficult to understand at first why a method so sim- 
ple and seemingly so meritorious should not be in more gen- 
eral use or at least have found a place in textbooks on the 
subject of gas The probably twofold. 
In the first place, Jager’s method of placing the KOH pipette 
beyond the copper oxide tube may be a 
then the 


analysis reason is 


source of error as 


will be shown later, and method of standardizing 


is tedious. 


Unsatisfactory Methods for Carbon Monoxide and 
Hydrogen 


In gas anaylsis, the carbon dioxide with 


KOH, and thereby the determination of its 


absorption of 
percentage, 1S a 
simple matter. The same is true with reference to the deter- 


mination of the illuminants (unsaturated compounds) with 
‘romine water, and oxygen with stick phosphorus. How- 
ever, the absorption of CO with cuprous chloride, and hydro- 


successful. At 
least the results obtained in the absorption of hydrogen with 


gen with palladium tube is sometimes less 


the palladium tube were never very satisfactory in the work 
n this laboratory extending over quite a number of analyses 
f a series of coal gas samples. Burning both the hydrogen 


was resorted to for the loss 
n volume being hydrogen which when burned condenses to 
vater, But this method is open to the objection that there 


no check on the carbon monoxide absorption with cuprous 


nd methane together awhile ; 


hloride; for, the CO present, if there is any, is burned to 
arbon dioxide and is 
methane. 


with 
ethane 
resent, which is possible, it increases the residue in volume 


absorbed and measured along 


lat due to Furthermore, if there is any 
hen burned and thus decreases the apparent percentage of 
ydrogen. However, with Jager’s method, the hydrogen is 
rst removed. Then when the residue from the hydrogen 
burned, the increase if in volume is due to ethane. 


n this way the ethane can readily be determined. 


any 


Of course no distinction is made in this case between ethane 
nd any higher member of the series, which if present would 
measured as ethane. 
In using Jager’s method, a pipette containing water slightly 
id with sulphuric acid, was always used instead of KOH as 
directs. It was soon observed that the residue left after 
irning out the hydrogen at 250 deg. C., frequently con- 
ined a small quantity of carbon dioxide. At first it was 
ought that this small quantity of CO. was due to a partial 
ymbustion of methane, caused perhaps by its reacting with a 
mall quantity of copper oxide dust that might be present, a 
‘ry high temperature perhaps not being necessary to bring 
is about. However, prolonged heating at 250 deg. C., and 
peatedly passing the gas did not cause the formation of 
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more carbon dioxide. As a matter of fact, this carbon dioxide 
when present was due to the burning of the small residue of 
carbon monoxide which had with the 
cuprous chloride, either through lack of thorough shaking or 
too weak a solution. 


failed of absorption 


As a result of this observation, the cuprous chloride pipette 
has been discarded entirely, and after removing the oxygen 
with stick phosphorus, the procedure is simply to burn the 
hydrogen to water and the total of the carbon monoxide to 
carbon dioxide in one operation at a temperature of 250 deg. 
The hydrogen present. 
The CO, formed is then absorbed by passing into KOH and 
that 


loss in volume is the percentage of 


the loss in carbon monoxide 


volume is the 


was pres- 


CLESEEUSEVELIIIIIED 
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FIG. I1.—APPARATUS FOR GAS ANALYSIS 

and the 
The volume of gas is noted before and 
If there is an increase in volume it is due to 


ent. The copper oxide is then heated to redness 
residual gas passed. 
after burning. 
ethane, and one half this increase is the percentage of ethane 
present. The total carbon dioxide formed is then absorbed 


and the residue noted. The loss in volume, accounting for the 


ethane first, is the percentage of methane present. The resi- 
due is the percentage of nitrogen direct. 
Description of Apparatus 
There follows a description of the apparatus necessary 


and a detailed statement of the method of using it with the 
precautions to be taken. 

For the method in detail, reference is made to the accom- 
panying illustration. All glass connections are of 
tubing and the rubber should be thick-walled, 
Referring to Fig. 1: 

a—Semi-permanently attached KOH pipette (500 gms. to 
the liter). 

b—Two-way stopcock. 

c—Gas burette. 

d—Craddock burner 
do of course. 
e—Asbestos board, 1/16 in. in thickness, solid. 

e’—Asbestos board, 1/16 in. in thickness, with a hole for a 
thermometer. 

f—A 4-in. asbestos air bath 
No. 2973. 

g—Silica tube, 1/4 in. bore, 7 in. long. 


capillary 
tight-fitting. 


for convenience. 


Any burner would 


(Eimer & Amend Catalogue 
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Pipette filled with water, slightly acid with sulphuric 


Leveling bulb filled with 1% to 2% sulphuric acid 


Method of Procedure 


t KOH in 
the stopcock is closed to a and opened to the 
trom d tol 


filled with gas to be 


a having previously been drawn 


portion of the apparatus shown 


ition, the b is ana- 


lysed water about one inch below the 100 cc 


SINKS 


mark is then closed and’ the 


leveling bulb 


peock 


raises under pressure has a volume of 100 cc 


ck sed 


atmospheri 


and opened, whereby the gas 


pressure and exactly 100 cc. has 
as is then allowed to pass into a, when its 


l Phe 


the air until the 


water in the burette 1s now 
entire system including 
The 


bromine t 


capillary tubing is filled with water 


ntaining water saturated with 


crystals of KBr have been added is then attached 
and back 
bringing the 


in the 


The gas, returned from a to « and 


nes if necessary, is measured by 


the leveling bulb to a level with the water 


burette. Stopcock i is closed and the burette is read. The loss 


lume is the percentage of carbon dioxide present. 


back from ¢ to the 
bromine fumes are distinctly visible in 


The gas is then passed and forth 


bromine pipette until 


the gas on returning to <¢ It is then passed into a to remove 


these fumes and upon being brought back to ¢ is measured 


The loss in volume is the “illuminants” 


saturated carbon 


percentage of 
that 


(un 


compounds ) were present 


The phosphorus bulb is then substituted for the bromine 


bulb and the oxygen determined in a similar manner: that is, 


by loss in volume 


The phosphorus bulb is then substituted for the bromine 


bulb and the oxygen determined in a similar manner: that is, 


by loss in volume 
Precautionary Measures 
ced 


must be taken to have the right hand open- 


he apparatus as shown in the illustration is then pla 


In position. Care 
ing ot the 


two-way stopcock as well as the capillary tubing 


KOH 


should ever be allowed to 


leading from it, entirely free of solution. In fact, not 


KOH 


to avoid it, 


5 
e drop enter the burette 


for the reason that 
Ch. 


if it is possible one drop can 


absorb many times its volume of causing an error in 


KOH 


passed into a after the oxygen is 


the hydrogen determination. If any has entered, the 
determined, 
with the 


reutral 


should be 
the p 


as 
issage way to the air thoroughly washed 
in ¢ and until all KOH is removed or 
apparatus having been placed in position as shown, the 
With 
The 


then lighted and turned down until the bottom of the board e 


air line on the capillary tube of A is noted a little care 


it can always be brought to the same place. burner is 


glows in one spot in the center from I to 2 iniches in’ width 


be found sufficient to bring the tempera 
bath to 
temperature ir sO «Uto 


‘T his will gene rally 


ture of the air in the which is the required 


The 


is filled in its central portion, about 4 in., 


250 deg, ( 


260 deg. is sufficient silica 


tube in 


form,” crushed until it will pass a 


with « | ide, “wire 


crushing should be 
should be 


The remainder 


dust formed in 


screened t l1 passing &So-mesh placed in 
the tub t clog the 


filled 


side of the 


passage of the vas 


of the with an asbestos fiber plug, about one-half 


inch on each oxide, and then’ glass wool to each 


end of the tube The glass wool is not necessary, except to 


make the air content smaller, and to help retard the 
of the 


passage 
accident be allowed to enter the 
Care should be taken not to pack 
the copper oxide or it will expand on heating and crack the 
On the other hand it should fill the tubing entirely if 
top of the 


water if it should by 


silica tube on either side 


tubing 


possible, to prevent an empty passage along the 
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tube, and so permit the gas to pass without coming into inti 


mate contact with the copper oxide. A simple way to accom 


this is to place one plug of asbestos in position, then 


plish 
pour in the oxide and tap it gently with the finger to settle it. 


Then the other piug can be gently pushed into place. The 


proper place can be seen by holding the tube to the light 


Advantage of Silica Tube 


In the former article alluded to above, a hard glass _ tube 


was recommended. It was soon discarded in this laboratory 
for the silica tube which does not bend on heating repeatedly, 
being more refractory; and, what is of more importance, it 
water is allowed to enter it from either side 
The 
rubber tube connections to the capillary elbows at either end 
No difhculty 1s 
burned, as it is protected by the 


tube 


does not break if 


or is condensed from the water formed in combustion. 


“antimony” tubing 


being 


are of thick-wall experi- 


enced from this tubing 
asbestos air bath, through the walls of which the silica 


pesses by means of two holes on opposite sides, just large 


enough to admit the tube and so placed that the center of the 
tube is about the center of the bath 
bath 
to 260 deg. C. as shown by the thermometer, the leveling bulb 
and the cock 1 
opened slightly to allow the gas to pass slowly through g. lt 


The temperature of the air having risen to trom 250 


is placed on a shelf above the level of f 
must be passed back and forth until it no longer loses in vol 


This that it will have to through the 
silica tube six to eight times. Then, the 


ume means pass 


light being extin- 
removed, the ap- 


Then the 


guished, and the thermometer and e¢’ being 
paratus soon cools to the temperature of the room 
gas is returned entirely to c until the water rises in the capil 
he cock is then closed 


lary tube of /: to the former air line 


and the loss in volume noted. This loss in volume is the hy- 
in the gas plus the oxygen of the air in the 


This 


vol- 


drogen 


present 


silica tube. All this oxygen has been used up of course. 


volume of oxygen has to be subtracted from the loss in 


ume due to the hydrogen burning, and the difference is the 
percentage of hydrogen in the gas. (A simple way of deter 
mining the air volume of the silica tube or rather of its oxy 


will be The 


then passed into bulb a and the carbon dioxide formed by the 


gen content given further on.) residual gas is 


combustion of the CO while heating to 250 deg. is then meas 
ured directly by the loss in volume due to the absorption of 
To accomplish this thoroughly, 
CO, content ts 


the carbon dioxide formed. 


the residue in ¢ after being deprived of its 


gain passed through the silica tube, which of course con 
tains CO,, and then the whole is again passed into a. By re 
peating this fractional removal three or four times, the CO, is 
reduced to an amount too small to be measured 

the 


passed a sufficient 


The reaction will be found to be complete at tempera 
ture mentioned, provided the gas has been 
This can 


back 


number of times to burn the hydrogen completely. 
easily be determined as noted above, by passing it and 
forth until it no longer loses in volume 

removed, the burner again 
It may be found neces 
(the 
usually placed under beakers) on top of the bath to heat the 
tube sufficiently. But this is to be avoided if possible becauss 
it may cause heat enough to scorch the rubber connections. 
the 
case of th 
faster. The 
and the 


The asbestos board e is now 


lighted and the tube heated to redness. 


sary to place a single sheet of iron-wire gauze sort 


The gas should be passed back and forth about same 
necessary in the 


much 


number of times as was found 


hydrogen, but in this case can be passed 
light is extinguished, the apparatus allowed to cool 
volume noted. It should be the same as before burning, or at 
least no less. If less, it shows that the hydrogen and possib! 
the CO were not completely burned, or that KOH 


lowed to enter the burette and up into the capillary tube lea: 


was al 
ing to the silica tube. Any increase in volume is due to ethan 
or a higher member of the series. This increase in volume, 
due to ethane alone, may be read at once as the percentage « 
ethane. The gas is again passed into a, the CO, removed an 
the residue measured. The loss in volume is the percentage 
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nethane if there was no ethane. If ethane was present, then 
to determine the amount of methane, the percentage of ethane 
is doubled and subtracted the total amount of 
carbon dioxide formed. For example suppose a mixture of 
the following gases in the residue: &cc. of 


from 


nitrogen, 20cc. ol 
methane and 7cc. ethane, with a total volume of 35cc, Upon 
burning, the nitrogen, of course, is unaffected: the methane 


burns to CO, but has the same volume as before, but ethane 
doubles its volume on burning. The total volume will be 42cc. : 
42-35 7, the methane. When passed 
into KOH, the loss in volume will be 34cc.: 34 less 14 (double 


the percentage of ethane) gives 20, the percentage of methane. 


gives percentage of 


In removing the carbon dioxide, the same fractional method 
the 


sum of 


has to be resorted to as in the case of 
The 


far, is subtracted 


carbon monoxide 
the various con- 
100 and the 


residue is nitrogen; or, the residue after removing the last of 


determination ment yned abx ve. 


stituents determined thus from 
the carbon dioxide is the nitrogen percentage when the oxy- 


gen content of the silica tube has been added to it. 


Correction for Oxygen in Air in Silica Tube 


To “standardize” the silica tube and all that portion of the 
apparatus between b and the air line in h, the following pro- 
cedure will be found convenient: Take any gas, such as aver- 


age city water-gas or coal-gas, known to contain methane to 


the extent of say 5%, but no ethane, (no sample of gas has 
that 


of ethane) and remove the carbon 


been analyzed in this laboratory in the past year con- 
tained more than a “trace” 
monexide and hydrogen by prolonged heating at 250 deg. as 
The residue of and 
The bulb A is the again 


lighted, and the cuprous oxide and copper are again oxidised 


uutlined above methane 


nitrogen is 
passed into a removed, burner 
to black oxide of copper by repeatedly passing air in and out. 
T . 

he to cool 


the room again, and air is once more passed in and out to be 


apparatus is then allowed to the temperature of 


sure that the silica tube contains air only. The bulb A is then 
ittached as before and the residue of methane and nitrogen 
burned as outlined above, by passing the gas back and forth 
two to four times. It is then allowed to cool, returned to the 
urette and the loss in volume carefully noted, This loss in 
lume is that due to the oxygen of the air content of the 
ilica tube and accessories in place (his then is the amount 


be deducted from the hydrogen percentage and added to 


e residual nitrogen to determine the percentage of nitro- 


en. The copper oxide in the silica tube can be reoxidised 


nd used over and over again by passing the air as just de 


ribed \fter it has been used many times, however, it be 
bottom It 
nched out or dissolved out with acid and renewed 


the 


mes more or less solid on the then has to be 


Incom- 
lete combustion of hydrogen on 


repeatedly passing it 


rough, marks the stage when renewal is necessary 
Comparative Results 


are the results obtained in a number of analyses 
the 


ollowing 


this method alone, and when combined with cuprous 


ride method 


No. 1. 
ist sample 2nd sample 
removed with CuCl 4.6 CO removed with CuO only 14. 
removed with CuO 9.6 
14.2 
No. 2 
Ist sample 2nd sample 
removed with CuCl...... 11.2 CO removed with CuO only...21.9 
removed with CuO.......10.6 
21.8 
No. 3 


lst sample 2nd_ sample 


CO removed by CuO .16.8 All CO removed by CuO 17.00 
No. 4, 
Ist sample 2nd sample 
O removed by CuO.....15.5 All CO removed by CuCl .15.0 
No. 5. 
lst sample 2nd sample 
then dioxide .........- 0.2 0.2 
a PTT TT Tee 2.0 2.0 
ygen : 1.3 
ST 6h oneb coe 0aeees 45.1 45.1 
rbon monoxide ........- 19.3 19.4 
GE Sab 265 Shee eneeete 24.4 24.6 
GE dnb dneccveseoce sis 7.6 7.4 
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the 
tor 


those obtained in 
the 


To do this and obtain the cor- 


The results given under No. 5 are 


course of the analysis, without applying correction 
the oxygen in the silica tube 
rect results, 1.3 must be taken from the hydrogen in each case 
and added to the nitrogen. 

fact that in 


the CO 


In conclusion, attention may be called to the 


the Jager method as outlined in the reference, if was 
not completely removed it would place an error on the hydro- 
gen due to the use of a KOH pipette where bulb ; is placed in 
The method of 
silica tube as outl:ned is simple and accurate. 

that the 


this method has already been done by someone else, but if so 


the accompanying illustration calibrating the 


It may be determination of carbon monoxide by 


| have not seen its publication 
the 


At any rate, it has not found 
textbooks on After 


twi 


its way into various gas analysis. 


repeatedly experimenting with this method for the past 


years, the writer has a decided preference for the method as 


outlined above over the cuprous chloride, palladium oxide and 


explosion method, both from the standpoint of accuracy and 
also of convenience 
Chemical Laboratory of the Bureau of Economic Geology 


and Technology, University of Texas, Austin 


Utilization of Wood Waste—III 
STEAM DISTILLATION 
By John E. Teeple, Ph.D. 
The distillation of wood waste with steam, to recover tur 
pentine and pine oil was at one time quite an industry, and 
what is more there were certain periods in its history when it 


was fairly profitable. The rapid development began about 1902 


and reached its maximum in 1910 when a very considerable 


number « 


f plants were in operation. Almost every plant op 


erating during 1910 was able to show a profit for that year and 


the first few months of 1911. The fall in price of turpentine 
since then has made the business unprofitable There is not 
today a single plant operating by steam distillation alone, ex- 
eptit here its raw material is sawmill waste, and there art 











































































STEAM 


DISTILLATION PLANT 


AND 


FOR RECOVERY OF 
PINE Olt 


TURPENTINE 






only one or two of these 


Since it is an industry that has com- 
pleted its life course in that form, we can sketch its history 
with safety 

Che process of extracting volatile products from pine wood 
with steam either saturated or superheated and with either ex- 
cess pressure or reduced pressure, was patented in 1864 and 
1865 by Hull, Leffler, and Emery, and has been repeatedly pat- 
ented since in its various phases. It apparently did not become 
a profitable industry, however, until soon after 1900 when tur- 
pentine began to stay uniformly above 50 cents per gallon at 
Savannah. 

Then the Krug patent was exploited to a considerable extent 
in Georgia and Florida. The novel idea of the Krug patent was 
two outlet pipes, one to remove the turpentine and pine oil, 
and another to remove the products of destructive distillation. 
The retort used was the regular horizontal type of hardwood 
distillation retort such as is commonly used in Pennsylvania 
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New York. 
destructive 


and southern Experience showed that the second 
outlet distillation the 


prime feature of the Krug patent was useless because with this 


for products which was 
system the plants never proceeded far enough to get destruc 
tive distillation products. 

Nevertheless, several plants were installed using the general 
type of hardwood retort with only one outlet. Many improve 
ments in methods of handling the wood, systems of conveyors, 
the 


venient bins and chutes for filling them, enabled some of thes« 


systems of discharging, apparatus to empty retorts, con 


plants to continue operating for several years. In this system 


the wood was brought in usually in 4-ft. lengths, and passed 


through an edging grinder, commonly known as a hog, to re 
duce it to fair-sized chips and later in many cases shredders 
the 


and still house equipment were the largest items of cost. 


were installed. These, with engines, retorts, condensers 


\nother type of retort used was a vertical one holding from 























LIGHT 


WOOD IN THE WOODYARD OF 


PLANT 


A STEAM DISTILLATION 


In some cases the steam entered at the bot- 
tom and passed upward through the wood 


one to three cords 

In other cases it 
Each of these types 
of retorts variously patented by Gardiner, Atcheson and Snell, 


entered at the top and passed downward. 
were exploited to a considerable extent, especially in Florida 
Che chief differences were in the direction of passing the steam, 
modes of agitating and discharging chips, and variation in type 
of the lower door. All used saturated steam without more than 
20 Ib. or 25 lb. pressure 
the horizontal and vertical retorts another 


variety was set obliquely, consisting of a cylinder holding less 


In addition to 


than one-half cord set at an angle of about 60 deg., charging 
at the top and discharging at the bottom. Two plants of this 
type were installed in Florida. 

Another type which was exploited to a considerable extent 
tethune system, being a type of vertical retort using 
Some five or six plants were installed from 
North Carolina to Florida, but the superheaters usually failed 


was the 
superheated steam 
on account of insufficient control and were gradually aban- 
doned. 

Still another type was the revolving retort suspended on 
trunnions, the steam entering through one trunnion and the 
This type 
seemed to offer certain advantages for charging and discharg- 
The re- 
torts were sometimes cylindrical or frustum shape, and some- 
times spherical. This type of retort offers a curious example of 
the recurrence of ideas and of the failure to profit by experi- 
ence and other men’s work 


volatile products passing out through the other. 


ing, and for agitating the product during extracting. 


Some eight or nine years ago when 
this idea of a revolving retort was first brought to the writer's 
offer other 
methods at that time in use to warrant a fair trial, so two re 
torts were designed and installed in a plant in Mississippi. 
Just about the time these were ready to operate, a patent 
was granted to a man in Georgia who apparently had the same 
idea, although as far as I could learn he never progressed far 


attention it seemed to enough advantages over 
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enough to install an apparatus to try out his idea. A few 
months later the writer was called to inspect a plant in Georgia 
and found there the same general type of retort in operation. 
It differed somewhat in shape and construction, but the idea 
was there as in the others. A few years later the same type of 
retort was called to his attention at a plant in Louisiana, and 
within the last three months an inspection of another plant neat 
the Texas border revealed our old friend only recently in- 
stalled, and ready to operate. 

In all these cases the newer plant had apparently been in- 
stalled without any knowledge of the previous ones, and in 
each case the previous methods had been practically abandoned 
after careful study of them before the new ones were built 
This is simply one of the many cases that might be cited of a 
continual repetition of errors resulting in financial loss, and in 
each case the loss might have been wholly avoided by careful 
study of what had been done before and what data was avail- 
able regarding that type of installation. 

All these installations mentioned had the retort in the shape 
of a cylinder or frustum of a cone hung on trunnions. Two 
installations were also made in Georgia of spherical retorts 
These retorts had a much larger capacity 
than the cylindrical ones, but the method of operation was the 
same. 

When any of these types of retort was used, the method of 
The 
chipped refuse when discharged from the retorts was very simi 
A portion of it 
was used for fuel to run the plant, the remainder being sold 


hung on trunnions. 


extraction removed only the turpentine and pine oil. 


lar in appearance to the original raw material. 
either locally or at a distance to railroad shops, tug boats or 
firms requiring fuel for power 
the waste made an excellent fuel when the furnaces were prop 
perly equipped to use it. 

Steam distillation plants required large quantities of 


\s the wood was very resinous 


steam 
for power to run the hogs, shredders and conveyors, and for 
extraction in the retorts, but their waste materials always fur 
nished them more than sufficient fuel, and from one-half to tw: 

thirds of the total extracted wood was available for sale, pro 
vided there was a market 

Many attempts were made to extract further products fron 
In one plant in Florida the r 
torts were built to stand 80 or 100 lb. pressure, with the idea that 
steam under this pressure would melt the rosin and allow it t 
be collected at the bottom of the retort. In another, super 
heated steam was used on the assumption that the wood woul 
be charred and destructive distillation products obtained, but a! 
of these methods failed in actual practice because of the physica 
condition of the wood. The very large amount of surface ex 
posed prevented an efficient draining and collection of rosir 
or tar, 

Regardless of the type of retort, all of the steam distillati: 
plants finally came to about the same method of operation. T! 
wood was usually brought in in 4-ft. lengths, as stated, but 
one case the hog was large enough to receive full-sized lo; 
and in some cases stumps were used. The wood cost various 
from $1.75 to $4.50 per cord, probably averaging about $2.75 

When the wood was hogged, and sometimes shredded, it w 
placed in the retorts and subjected to a saturated steam extr: 
tion. Experience showed that the best results were obtained 
varying the pressure with the amount of volatile products d 
tilling. 

At the outset the distillation proceeds normally with little 
no pressure. When the volatile products decrease if the pr 
sure is raised 10 or 15 lb. the steam penetrates further int: 
wood, then when the pressure is decreased the steam and \ 
tile products come out of the chips together and a normal ! 
of distillate proceeds. 


this waste in the same retort 


This is repeated several times until 
extraction is as complete as conditions at that plant warrant 
The maximum pressure usually does not exceed 25 Ib. and 
time of extraction varies from three hours to six or s 
hours, usually not more than four. The crude distillate v: 
from 10 to 17 gal. per cord, depending on the quality of 
wood. Individual cords often give as high as 20 or 25 
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but 14 or 15 gal. per cord of crude distillate is considered a 
very good average unless the wood is especially well selected. 
The crude distillate separated from the water is then redis- 
tilled in stills, with or without fractioning columns, and sepa- 
rated into two marketable products, turpentine and pine oil. 
Steam distillation plants deserve the credit for being the 
first ones to place on the market large quantities of well- 
refined turpentine and pine oil of a uniform quality and to 
develop a large market for those products. Steam distillation 
will be continued probably as a part of other processes, but 
utilizing excepting in the case 
of sawmill waste, which will be discussed in 


not as a sole means of wood 
a later article. 

It must be said in favor of the steam distillation plants that 
most of them were built on the very clear understanding that 
they were not complete processes 
that 
the recovery of 


The owners in many cases 


recognized there was a comparatively small margin in 


alone under 


pine oil 


turpentine and even 

















favorable conditions, but the 


further 
seemed reasonably certain on further investigation 


This 


recovery of products 


recovery did not progress as fast as most of them 


hoped Attempts at destructive distillation of the residue re 
vealed many obstacles. Methods of extraction were a long 
while in being worked out and the ones of these in successful 


operation will be 
Methods of 


failed 


discussed in another article 

heating the chipped residue from the outside 
because it difficult to make 
sawdust or chips easily, and because 
when it did penetrate the rosin or tar clung to the chips so 
Methods 
of incomplete combustion of the residue by burning a portion 
of it in order to distil the results in 
small-scale retorts holding a half cord or more, and this might 
possibly be worked out. A 
be produced in this way. 


was very heat penetrat« 


through the mass of 
closely that it could not be recovered to advantage 


remainder gave some 


fair grade of tar and tar oil can 


The steam distillation plants were of varying capacity, from 
to 10 cords per day up to 80 cords per day, and represented 
Where the prope 
location was selected and construction was good, the plants 
will probably be permanent, after making the necessary addi 
tions. Where poor judgment was used in selection of loca 
tion or where the construction was not substantial, the plants 


investments of from $10,000 to $200,000 


will be very nearly a total loss. Many have already been dis- 
mantled or transformed into other types of plants or had ad- 
ditions made to bring up the total production per cord of 
wood to a profitable basis. 

The difficulty of the steam distillation plants as such was a 
simple one of revenue. Given a cost of wood of, say, $3 pe! 
cord and manufacturing cost of $1 to $2, and taxes, insurance, 
depreciation, interest and overhead charges of, say, another $1, 
hesides the cost of packages and selling, their operation was 
entirely dependent on the price of turpentine. When turpen- 
tine was high so that their products brought from $7 to $11 
ir $12 per cord, they were happy. If their products bring only 
$4 they are out of business, and this is their present condition. 
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Comments on the Report of the Investigation 
of the United States Patent Office. 
By L. H. Baekeland 
Whoever is interésted in the patent situation of this country 
should make it his duty to read the unusually interesting pub- 
lication’ just issued by the U. 
closely printed pages. 
On August 21, 1912, the 


S. Government, which covers 624 


following joint resolution was 
passed : 

“That the President of the United States be, and he is hereby, 
requested to cause the accountants and experts from official and 
private life now or hereafter employed in the inquiry into 
methods of transacting the public business of the Government 
in the several executive departments and other executive Gov 
ernment establishments, known as the Commission on Economy 
and Efficiency, to investigate fully and carefully the adminis- 
tration of the Patent Office with a view of determining whether 
or not the present methods, personnel, equipment, and building 
of said office are adequate for the performance of its func 
tions, taking into consideration the present character and vol 
ume of business, and also such increase in complexity or vol 
ume as may reasonably be expected in the future, and to ascer- 
tain and recommend specifically to Congress not later than De 
cember 10, 1912, what changes in law, what increases in appro- 
priations, and what additional building accommodations, may be 
necessary to enable the Patent Office to discharge its functions 
in a thoroughly efficient and economical manner, and to what 


extent any expenditures which may be recommended can be 


met by increases of Patent Office fees. 
‘All expense incurred in carrying out the purposes of this 
resolution shall be paid out of any funds in the Treasury of the 


United States not otherwise appropriated, and the sum neces- 
sary for said purposes is hereby appropriated: PROVIDED, 
That the total expense authorized by this resolution shall not 
exceed the sum of $10,000,” 

The report as presented is signed by Frederick A. Cleveland, 
Walter W. Warwick, and Merrit O. Chance, Commissioners on 
Economy and Efficiency 

This interesting report enters into the many ramifications 
of our patent system, shows up its defects and indicates in a 
practical way possible methods of improvement. 

An enormous amount of precise information has been col- 
lected by the above-mentioned commission, but what is more 
impressive is that all this has been accomplished with the ex- 
penditure of such a comparatively small sum of money as $10,- 
ooo, and the report should have been prepared and published 
three months and a half after the resolution was approved. This 
in itself is a worthy example of “economy and efficiency.’ 

With these data at hand, in addition with the report of the 
hearings on the Oldfield Bill (see report No. 1161, to ac- 
company H. R. 23417, by Hon. W. A. Oldfield, House of Repre- 
sentatives, 62nd Congress, 2d Session), any future commission 
for the revision of our patent system will have its work much 
simplified. 

Certain defects in the handling of the personnel of the patent 
office are pointed out; for instance, it is mentioned that there 
are no efficiency records for the examining force and that for 
many years there have been no examinations for the purpose 
of determining the efficiency of examiners and regulating their 
promotions and reductions. Such efficiency records, in con- 
junction with an examination system, would tend to encourage 
all employees to do their best work and would make adequate 
salaries a real and lasting benefit to the service. 

Emphatic stress is laid on the unsuitability of the present 
Patent Office. 

“In the preliminary survey preceding the investigation the 
commission was impressed with the idea that the building ac- 
commodations for the Patent Office are so inadequate as to 





162d Congress, 3d Session, House of Representatives, Document No. 
1110. Report of the Investigation of the United States Patent Office, 


made by the President’s Commission on Economy and Efficiency, Wash- 
ington, December 9, 1912. 
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render extremely difficult any substantial improvement in the 
work of the office 
sult of the investigation until it has become a settled conviction 


his impression has been changed as a re- 


that any permanent improvement in the quantity and quality of 
work done by the office, if done at a reasanable cost, must wait 
upon provision being made for adequate office accommodations 
for the force of more than 900 people employed in the Patent 
Office.” 

It is a hopeful sign that the Bulkley Bill (H. R., 28,193, 62d 
Congress, 3d Session) should already have taken up this mat 
ter, and intends to provide a $4,000,000 fireproof building 
It is questionable, however, whether this sum of money will 
be sufficient for the purpose. When we take in consideration 
that the Patent Office has 


$7,000,000 over all its expenses, there is no reason why this sur- 


now an accumulated surplus of 
plus should not be used for providing a suitable building, and 
the equipment that goes with it 

Through the courtesy of the authorities of the German Pat 
ent Office, I have recently been enabled to inspect that magnifi 
cent patent office building in Berlin, and its operation. I hav: 
been more than ever impressed with the fact how antiquated and 
_inadequate our Washington Patent Office equipment has _ be- 
come in view of the enormously increased development of our 
country. 

As to the needed changes in our patent laws, the remark is 
made that the present law is substantially the same as the act 
of 1836 
of lawyers and their opposition against any changes in pro- 


There is a significant allusion to the conservativeness 


cedure 

“No change, however much it may be needed to keep pace 
with changed conditions, can be made without vigorous opposi- 
tion due to a large extent to that inherent prejudice against dis- 
turbing the daily routine life and the inconvenience of adapting 
one’s mind to a new course of action Recommendations 
made by the present Commissioner of Patents for the amend- 
ment of laws to effect what he considers are improvements in 
the methods of the office and to expedite its work are opposed 
by those who do not agree with him as to the wisdom of the 
changes as well as by those whose financial interests would be 
affected unfavorably the commission is convinced that any 
proposed change in the patent law and almost any proposed 
Patent Office will 
securing 


change in the methods of procedure in the 


arouse opposition from interested in 
patents.” 


This statement is very well corroborated by the answers to 


some persons 


the list of questions sent out by the Economy Commission to 
members of the bar, inventors and others interested in matters 
before the Patent Office 


questions there was 


More than 400 replies were received 
On most a considerable divergency of 
opinion 

But even here it is significant that on question No. 24, rela- 
tive to the desirability of creating one single Court of Patent 
Appeals, the answers were practically all affirmative and only 
a few opposed 

Questions 1, 2, and 3 asking opinions as to the advisability 
of abolishing one of the two appeals in the office and creating 
one appeal board of five or six members were answered in the 
The direct neg- 
The trend 
of the opinions expressed lies decidedly toward a single appeal 
to a board in the office, particular stress being laid on the im- 
portance of having the work of the primary examiner per- 
formed in a thorough and capable manner. The great major- 
ity of answers opposed the sitting of the commissioner, the as- 
sistant commissioners, or any administrative officer on this 
board, the idea being expressed that the commissioner should 
be left free to devote his time to purely administrative duties. 

Answering question No. 14 “to what extent should the de- 
cision on such appeal operate as a final adjudication of patent- 
ability,” a small number answered that the decision should be 
final, and a few that it should not be final. Some favored it 
being final only as to adverse decisions. Other suggestions 


affirmative in about 80 per cent of the replies. 
ative to these questions was less than 20 per cent. 


It should be final, but not as against newly discovered 


were: 
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prior art, in case of litigation under the patent; decision of the 
Patent Office in interference cases to be final and only to be 
opened in court upon new evidence found, as the proceedings 
are far less expensive in the office than in the courts 

Chapter 4 is devoted entirely to an examination of our cum- 
brous and time-robbing system of interference. The commis- 
sioners conclude that it would be better not to make any im- 
They 
seem to overlook the fact that our interference system, as it 
stands today, hardly protects the “first” inventor if the latter 
does not possess the abundant cash required to defend his 


portant changes in our present interference procedure 


Furthermore, a good patent 
should be devised in the interest of the nation, the 
public at large, and not for the limited individual benefit of 
some inventor or another. 

The essence of good patent law is to induce inventors to dis- 
close their invention as promptly as possible, so that the pub- 
lic may have the early benefit of such publication 
ference proceedings, in conjunction with other defects in our 
methods of allowing patents, encourage systematic delay in 
the publication of patents; in reality, a premium is now put on 
such delays. 

All this would be much simpler if in all interference cases 
priority were allowed to the independent inventor who has 
filed first his patent, provided he has not copied nor stolen the 
invention from others. 


rights against wealthy opponents. 
system 


Our inter 


The German law allows an almost absolute claim to priority 
to the earlier applicant. This system, therefore, has the great 
advantage of simplicity over the system in practice in the 
United States, but it may become a source of injustice in case 
the latter applicant is really the earlier inventor 
latter applicant has only himself to blame if he does not file 
his application in due time, instead of doing as is now the case, 
and purposely postpones filing his claims under the immunity 
of our interference rules. This finally comes down to the ques- 
tion whether it is better to confer the right of priority to the 
earlier date of application which can clearly and instantly be 
established, or to the date of conceiving the invention and re 
ducing it to practice, which brings forth all the uncertainties, 
vagueness, which frequently make our interference proceedings 


However, the 


so absurdedly long, complicated and expensive. Our present in- 
terference rules are undeniably a real handicap to the inventor 
and our system is detrimental to the best 
interests of the nation. Indeed, it delays the essential benefit 
of publication of the invention; furthermore, in some cases it 
becomes a positive danger to any industrial enterprise when 
nobody knows whether he is not infringing some unpublished 
patent rights which have been silently ripening to interference 
proceedings, protected by all the possible customary delays 
sanctioned by our rules of practice. 

The German and British systems permit to file opposition 


of limited means; 


proceedings within a certain period after a patent is allowed: 
this is an excellent simplified substitute for our interference 
proceedings. Members of the German patent office have in 
variably declared that they attach considerable importance to 
the maintenance of this system, because it tends to reduce the 
responsibility of the examiners and to enhance public confi- 
dence in the integrity and capability of the board of examiners 
this in itself checks criticism to which such sensitive men as 
inventors are only too prone after they have encountered som: 
disappointments in the office. I have noticed the same uni 
formly favorable opinion among German inventors, as well as 
patent attorneys and manufacturers, as to the advantages 0! 
the so-called opposition proceedings. 
are of the belief that the British system, which allows opposi 
tion to a patent during a certain period after the latter ha 
been printed and published is, however, more practical and ex 
pedient than the German method where opposition has to b 
filed before the patent has been printed, and before copies ar 
readily obtainable except by means of special copies made fror 
the pending application at the patent office. 

As another check to worthless patents, the German law pr‘ 
vides a safeguard in the method of annulment proceeding: 


Many of them, however 
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Such proceedings are quite distinct and independent from any 
Any person, whether sued for in- 
fringement or not, may apply to the patent office for the an- 
nulment of any patent if he can prove that, at the time of ap- 
plication the subject-matter was publicly known, or was claimed 


infringement proceedings. 


in a prior patent, or was illegally appropriated bv the patentee. 
However, in the latter case, annulment proceedings can be in- 
stituted only by the person from whom the invention was ap- 
propriated. 

In a similar manner, a person who believes he can prove that 
he is a prior inventor of an invention patented to another, and 
that the patentee has stolen his invention, can sue the patentee 
for an assignment of the patent to him 

There is still another safeguard in the German law, called 
the right of prior use (Vorbenutzungsrecht) which prevents the 
dangerous possibility which now exists in the United States, 
that a business enterprise, started in good faith, might be held 
up at any time on account of a long secretly pending patent 
application. 

In Germany, any person who, at the date of application of a 
patent, has already used the invention in that country, or made 
the necessary preparations for such use, has the right to use 
the invention for the requirements of his own business in his 
own works; but this right can only be transferred to others to- 
gether with the good-will of the business 

It should be noted here that sometimes the suggestion has 
been made to cut down entirely our examination system, as 
well as our interference system, and to come back to a plain 
registration system, which was abandoned in this country 76 
years ago, but is now known as the French system. The report 
of the commission says emphatically : 

“To return to such a system would be a backward step.” 

“While there are some persons interested in the subject who 
believe that the United States should return to the system of 
registering patents and allow all questions of validity and pri- 
ority of invention to be determined in the courts, these persons 
are decidedly in the minority.” 

In France, a patent may exist for years before an examina- 
tion is made as to priority and patentability, because such a 
scrutiny only takes place in case of a patent suit; and even then, 
the examination is not made by technical experts, but by the 
ordinary courts, who may or may not decide to hear experts 
This absurd system accounts for the scant esteem with which 
patents are treated in the Latin countries where the French 
The French system has certainly not shown 
which the 


system 1s in use 
the stimulating effect to invention and enterprise 
has introduced in nations like 
Scandinavian countries, 


American such Ger 
England and the 
adopted it in a more or less modified form 

It should be that in all 


where the French system is used, a patent really begins to be 


system 


many, which have 


mentioned, furthermore, countries 
looked upon as serious after the corresponding German patent 
has been issued. This in itself, is the best tribute to the prac- 
tical value of the preliminary examination system. 

The most striking incongruity in our American system is 
that after a patent has been granted by a technical board, in 
infringement this patent is reexamined as to 
alidity and patentability by a non-technical judge, in a non- 
technical court. This is the main reason why our system has 
een defined as “best in the world for lawyers and worst for 
nventors.” (H. W. Leonard, Electrical World, Vol. 51, p. 


1055.) 


cases, same 


In this relation, the following words are very significant: 

“The commission has been unable to see the benefit of the 
resent system by which every question relating to a patent can 
¢ litigated in any part of the country. 

“When the Patent Office shall have been furnished with ade- 
juate quarters and equipment and the most efficient personnel 
t will be time to consider to what extent the decision of this 
ffice ought to be final in patent matters. When that time comes, 
it may be found advisable to consider whether a patent should 
not be made valid by law to the extent of giving the patentee 
1 right to an injunction in a case against alleged infringers. 
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“This would probably require the adoption of the practice of 
publishing applications when ready for allowance, with the op- 
portunity for anyone to file opposition within a limited time 
and if none were filed or it was decided that the patent should 
issue, it ought to be held valid for all purposes until declared 
invalid by court. Such a system would probably require also 
that any person claiming to be injured by the grant of a patent 
could file annulment proceedings within a limited period 

“There is a general complaint, although the commission is 
not advised as to the facts of the matter, that a grant of a pat 
ent is of no value to an inventor if it is in the interest of any 
person or corporation of financial strength to infringe it. The 
results after a patentee wins an infringement suit are often not 
of real benefit to him, for, if he survives the suit, the actual 
recovery of adequate damages is exceptional 

“It would seem that the remedy for many of the difficulties 
of the present situation regarding patents will be found in the 
development of the Patent Office as an administrative court in 
which all questions relating to patents, excepting the question of 
infringement, will be finally decided, subject only to a review by 
an appeal to a court of patent appeals, with possibly a pro- 
vision for certain questions going to the Supreme Court. Giv- 
ing such jurisdiction to the Patent Office, and to one court, 
will tend to the development of a system of patent law that will 
be a benefit to the public and a protection to real inventors.” 

The chapters 5 and 6 are devoted to the classification divi 
sion and to the scientific library and the search room. They 
point out the existing defects and contain many excellent sug 
gestions 

The fact that in the files of the patent office; there are still 
missing copies of 60,000 German patents and of 6000 French 
patents, is significant. It is true that 
France discontinued publishing its patents. 


for a certain period 


Several other countries, for instance, Canada and 
do not publish their patents excepting by title. Yet copies of 
every one of the patents published in those countries ought 
to be available in our search room; indeed, many of these pat- 


Jelgium 


ents contain important disclosures which have a direct bearing 
on the validity of the patents issued by the U. S. Patent Office 

It would not exorbitant expense to have type- 
written copies made of the patents filed by those countries. A 
more satisfactory method would be to compel all countries 


involve an 


which belong to the International Union to print every patent 
issued by them. This subject should be taken up at the next 
meeting of the International Convention, and could hardly cause 
any opposition, in as far as almost all countries belonging to 
the convention already print these patents 

\ very detailed criticism of the totally inadequate conditions 
of the building and the equipment of the patent office is made, 
and specific recommendaions are made for remedying this in- 
tolerable condition. 

The commission overlooks the fact that the equipment of a 
new patent office will never be complete unless provision be 
made for a chemical, a physical and a mechanical laboratory. 
where simple direct tests can be made under the supervision of 
two or three experts—a chemist, a physicist, and an engineer: 
so that many simple questions which now baffle the examiners 
in their decisions on patentability could easily and quickly be 
decided by a direct test. Such a laboratory exists in the Ger- 
man Patent Office building. 

The report is accompanied by several appendixes, all of 
which make interesting reading. 
lows: 

A. History of the United States Patent System. 

B. United States laws and rules of practice relating to pat- 

ents, trademarks and prints and labels. 

C. The German Patent law. 

D. The English patent law. 

E. Discussion of the German patent law and patent pro- 

cedure. 

F. A comparison of the patent laws and procedure in Ger- 

many, England and the United States. 

Methods of examining applications. 


These appendixes are as fol- 
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H. Publications of the patent office. 

I. Statement of the business of the patent office. 

J. Bibliography of the United States patent office. 

kX. Classification of patents and printed publications. 
Specially instructive are appendixes E and F, written ex- 
by Prof. Dr. Albert Osterrieth and Mr. A. du Bois- 
Reymond, both of Berlin, and leading authorities on the sub- 
ject. The latter paper not only compares the advantages of the 
laws of Germany, England and the United States, but points 
out their relative defects which experience has proved to exist 


pre ssly 


and furthermore discusses the differences in procedure in these 
countries 

This discussion of the advantages and defects of the leading 
patent systems of the world, is a most valuable contribution 
and will be very useful in the consideration of changes that 
are suggested in the law and procedure of the patent system of 
the United States 

It is specially interesting to read the comments on the prac 
tical value of the so-called compulsory working clause or com- 
pulsory license clause in Germany and England, in view of thx 
fact that an attempt is being made by the Oldfield Bill, and 
other proposed measures, 


“United States 


to introduce this innovation in the 
In Germany, the compulsory working of patents has prac- 
tically been abandoned and is merely kept up as a club to com- 
pel some countries like England, France and others into reci 
procity treaties waiving the compulsory working of patents 

To the credit of the present commissioner of patents, it should 
be mentioned that he has already negotiated a treaty to that 
effect with Germany 

The United States, in accord with Germany, might have a 
decisive influence in abolishing this compulsory working clause 
in foreign countries, so irksome to American patentees, by 
passing a law whereby foreigners are compelled to work their 
patents in the United States, unless their country waives com- 
pulsory working of patents issued to American inventors. 

The first Oldfield Bill had a clause of the kind, but it was 
so erroneously worded that in some paradoxical way, it gave 
superior advantages to foreigners over American inventors. 

As to the compulsory working and compulsory license in 
Germany, we might best quote Prof. Osterrieth: 

“In fact, very few patents have been revoked in Germany 
for non-working (one patent out of more than 2000). On the 
other hand, the working clause always threatens the patentee, 
hanging over his head like the sword of Damocles, as a great 
expert in patent matters once said. Besides, experience has 
shown that petitions for revocation are mostly entered by pat- 
ent infringers, using the working clause as a defense 

“This explains why in the last 15 years, there has been a very 
strong movement in Germany for abolishing the working clause. 
Chis first induced the German Government to abolish the ob- 
ligation of working by international treaties in the relations with 
Italy, Switzerland, and with the United States. And finally the 
old working clause of the first patent law was abolished by the 
law of June 6, 1911. 

“Since this law came into force, i. e., July, 1911, no obliga- 
tion of working a patent exists in Germany. No patent can 
be revoked on the ground that it is not being worked. Yet, 
considering the legislation of some countries which threaten 
foreign patentees with revocation of these patents, if the in- 
vention is exclusively or mainly manufactured abroad, the Ger- 
man Government resolved to provide for a similar clause, ap- 
plicable at least against such countries where German manu- 
facturers have to suffer from such legislation. 

“It has therefore been stated in above-mentioned law of 1911, 
that a patent can be revoked, as far as international treaties do 
not provide to the contrary, if the invention is exclusively or 
mainly manufactured or carried out outside the German Em- 
pire, and its possessions. This clause does evidently not apply 
to citizens of the United States, even if an American has ac- 
quired a German patent from a patentee belonging to another 


country. Yet this might lead to abuses. Therefore, there has 


been provided a complimentary clause, saying that transferring 
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a patent to another person is ineffective if this transfer has 
been made only with the intention of avoiding revocation. 

“According to the former German law a patent could be re- 
voked, after expiration of three years from the date of grant- 
ing, if it appeared in the public interest that permission to use 
the invention be granted to others, but the patentee refused to 
give such permission in return for adequate remuneration with 
adequate security. This clause has proved most ineffective as 
no single case of revocation of a patent on this ground has 
been known. Therefore, when the abolition of the working 
clause was discussed, it was suggested to do away also with 
that clause on the obligation of granting licenses. It was ob- 
jected that cases might happen where the use of a patented in- 
vention by others than the patentee could be necessary for the 
public welfare, for instance, manufacturing certain drugs in 
case of an epidemic. 

“This consideration seemed to justify the insertion of the 
following clause in that new law of I9QII: 

“If the patentee refuses to grant license to another for using 
the invention upon the offer of an adequate compensation and 
security, such grant for using the invention can be allowed 
(compulsory license), 
public interest. 


if such granting seems necessary in the 
The grant may be limited or subject to special 
conditions.’ 

This detailed report of the Commission on Economy and 
Efficiency is supplemented by some specific recommendations 
as follows: 

1. That a new building specially designed, equipped, and 
furnished be constructed on a suitable site in the city of Wash- 
ington, for the exclusive use of the United States Patent Office 

2. That the number of officers and employees of the United 
States Patent Office be increased, and the increases and re- 
adjustments of salaries be made as shown in detail in this re- 
port involving an increase of 36 in the number of employees and 
a total increase of $236,550 in the pay roll. 

3. That the Commissioner of Patents be the head of the 
Patent Office; that his duties be the same as are now pre- 
scribed by law, excepting that he be relieved from the consid- 
eration of cases on appeal; that he be aided by an assistant 
commissioner and seven supervising examiners in the admin- 
istrative work, including control of the methods and procedure 
of the 43 examining divisions in the allowance and rejection 
of applications for patents. 

4. That one appeal within the United States Patent Office be 
eliminated; that the number of members of the board of ex- 
aminers in chief of the Patent Office be increased from three to 
five; that all appeals within the office be taken to that board; 
that its decision be the decision of the Patent Office; that 
the appeal therefrom be to the Court of Appeals of the District 
of Columbia, as now allowed from the decisions of the Com 
missioner of Patents. 


5. That the fee for filing an application be increased from 
$15 to $20; that appeal fees be adjusted to the conditions aris- 
ing from the elimination of one appeal; that a fee of 25 cents 
be charged for each additional patent, etc., included in one in 
strument presented for record; that all fees be paid directly to 
the Patent Office; that refundment of fees paid by mistake be 
made by the financial clerk and not by warrant from the 
Treasury. 

6. That the life of a patent be so limited as to expire 10 
years from the date of filing the application therefor, exclud 
ing the time (not exceeding two years) during which an ap- 
plication may be involved in interference. 

7. That the work of reclassifying patents and digesting of 
printed publications, and providing facilities for simplifying 
and making more accurate the search, be recognized by an ap 
propriation for an adequate force to be employed upon suc! 
work. 

8. That the subscription price of the Official Gazette be in 
creased from $5.00 to $10.00 and the method of distribution * 
libraries be changed to reduce the number of copies so dis 
tributed. 


9. That all the work of producing the publications of th: 
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Patent Office, including copies of patents, be done at the Gov- 
ernment Printing Office. 

10. That an appropriation be made for the repair of the 
rooms occupied by the Patent Office and for the installation of 
suitable lighting and ventilating facilities and for the purpose 
of new furniture and equipment. 

Yonkers, N. Y. 


Essentials in the Making of the Finer Steel 
Sheets 


By John G. Homan 


Wood is combustible, fragile, increasing in price, decreasing 
in quality and availability; accordingly materials are 
naturally for substitutes. Where automobile bodies, 
certain furniture, interior trimmings of houses, etc., are con- 


other 
sought 


cerned, sheet steel, with clean, highly finished surfaces has 


found welcome. The relation this class of sheets bears to the 


common and familiar “One Pass” material is about the same 
that hemlock or elm might bear with rosewood or lignum 
vitae. 

For instance, where the architect calls for the splendid 


walnut-finished doors, etc., for the modern fireproof hotel, he 
will be no less than a product which requires 
careful inspection to determine the body material. His art 
calls for finish and imitation, while his engineering demands 


satisfied with 


durability and fireproofing qualities 

The sheet steels for this work have much in common with 
the woods they supplant; they are necessarily of fine texture 
or grain, the which the 
material produce auto 
metal furniture steel than a cupola could make armor plate. 

It is the intention of this article to relate something of the 
essentials in the manufacture of these highly finished steels, as 
is carried on by a concern devoting all its energies and fabri- 
cating equipment to these products 


and practice produces commoner 


can no more satisfactory sheets or 


The steel making is carried on in a plant equipped with basic 
open-hearth furnaces of moderate capacity; moderate capacity 
because of the satisfaction obtained in the cleaning action of 
such furnaces, due likely to the larger value of the ratio of 
slag surface to bath volume and other considerations not avail 
The fuel 
is natural gas and has therefore the advantage of easy regula- 
tion, sharp thermal value, and absence of sulphur. The raw 
materials are as usual, pig iron and scrap, both of which are 
selected and secured from sources which insure certain regu- 
larity of composition. 

The policy in steel making of producing clean steei from 
clean materials, rather than making questionable material and 
answering the question in the ladle, with all sorts of deoxi- 
dizers, etc., is followed, as it is essential that the steel be clean; 
and the cleanliness is to be determind not by the testing ma- 
chine, but by the material accepted or rejected by the finisher 

The casting is done by the bottom cast method and has many 
advantages already familiar to those who read this article; the 
disadvantage is expense. Here, as in all the processes, care 
is needed, the runner brick and pouring system must be clean. 
Compressed air is useful in removing particles of brick, etc., 
which would otherwise contaminate good steel. 

Wher. cast and cool the ingots are stripped from their molds 
and sprues connecting them broken, separating the ingots, 
which are then piled in stock. From this stock they are taken 
to the heating furnaces preparatory to reduction. During the 
heating a rather heavy covering of scale is formed. 

The first mechanical reduction is accomplished by the blows 
of an &-ton steam hammer. The action of the hammer on this 


able in the larger furnace of 60 or 100 tons capacity. 


steel is very much the same as for the fine hammered tool 
steels, it accomplishes a homogenous refining of the grain; a 
refinement which no rolling method in the writer’s experience 
At the first blow of the hammer almost 


has been able to show. 
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all of the scale envelope falls away from the ingot, carrying 
with it any surface impurities from unclean molds. The final 
blow finishes the 1500-lb. ingot into billets of about 
one-fourth that of the ingot. 
are conveyed on buggies by men to the bar mills 


section 
From the hammer these billets 
The billets 
are not reheated after leaving the hammer. 

At the bar mills the billet is roughed down in five passes to 
a suitable size for the finishing stand of rolls, in which it 1s 
wide and of weight 
\t all times 


one of its 1m- 


finished in five more passes to a bar 8 in 
corresponding to the sheets to be made from it. 
when possible water is used on the hot bars; 
portant effects being the tendency of the steam formed to re 
move surface scale, if any. The long, finished hot bars are 
conveyed one at a time to a bar shear where sheet bars are 
cut to length under the inspection of a man who throws aside 
bad looking The 


fall into a vat of circulating cold water, where they are fur- 


any material. selected bars are allowed to 
ther cleaned by the explosive action of the steam formed on 
their surfaces 

For certain classes of highly finished product the bars thus 
made are cleaned by pickling in a solution of sulphuric acid, 
but in the manufacture I am outlining the steel is made clean 
and every effort is used to keep it clean, so that ordinarily lit- 
tle is gained by the bar pickling. 

The bars are rolled into sheets by very heavy mills; the main 


advantage being the ability of such rolls to produce sheets 
from bars relatively cooler than the usual practice would per 
mit. The rolls in question are 38 in. in diameter and 44 in 
long and weigh approximately 12,000 lb. each. The stands are 
little 


Brushes and water are used freely 


correspondingly heavy and designed to allow as elas- 


ticity as possible. at these 
mills. 

Che large roll has the advantage of the larger periphery and 
the consequent longer life of a turning, and as they are turned 
up much more frequently than the ordinary sheet mill rolls, 
they will produce material with much more uniform gauge 
because of this fact. 

While in the “soft” mills 
are little regarded as to condition, in this procedure utmost 
care is bestowed on them. 


ordinary practice roughing or 
Attempt is made to produce a sheet 
so uniform in physical and mechanical make-up at the hot 
mills that the subsequent treatment will have a uniform action 
because of a uniform base. 

The furnace in which the bars are heated, as well as that in 
which the sheet packs are heated, requires care that appeals to 
the tonnage producer in the ordinary mill as impractical. Here 
care is required that can be exercised by a skill that comes 
only from experience. The design of the furnace, the kind of 
fuel and the quality of flame are very important considerations. 

The finished packs are slowly cooled and no water is used 
on them as is sometimes required to assist the opening process. 
When cool the packs are sheared and the sheets separated or 
“opened.” The temperature of rolling, together with the 
chemical composition of the sheets allow easy “opening.” 

After shearing, various methods or procedures may be fol- 
lowed, depending upon the requirements of the user. It is in 
order to say that these requirements are very different even 
with manufacturers using the materials for the same purposes, 
so that a finished sheet which appeals to the idiosyncrasies of 
one purchaser may be too hard, too soft, or lack certain sur- 
face characteristics that may be desired by his fellow craftsman. 

After shearing, cold rolling is usually in order; if so, the 
material is conveyed to the cold rolls. In the works where 
fine goods are made two classes of cold mills are required, one 
for the beginning or rough work and the other for the finish- 
ing passes. Both kinds require great care because the little 
waves and small marks that are always present in the very best 
grades of common sheets are absolutely out of question here. 
When a sheet is fed into the cold rolls the sharp edge of the 
end of it marks the rolls so that after a little while the rolls 
become almost covered with pag@llel lines from this cause. so 
that the following sheets have these marks transferred to their 
surfaces and are objectionable. The marks must be removed, 
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and ti is the function of the finishing cold mills, and inter- 


mediate processes, to remove them as well as many other errors 
that emphasize themselves only when one has to deal with the 
rigid requirements of the usual buyers of highly finished sheets. 

After cold rolling one or more passes through the cold mills, 
the sheets may be cleaned by pickling in acid, washing and dry- 
ing. This is essentially a hand work and requires all the patience 
and skill of 


quicker than others and some require attention that machines 


a good launderer because some sheets respond 


of any type familiar to the writer cannot give 

\fter this important operation, for a certain finish, mor« 
cold rolling may be in order, or for another requirement an 
nealing may be required. This latter operation is carried out 
by placing the sheets in a pile on a cast steel plate, or “bottom,” 
and covering the pile with an air-tight wrought-steel box. This 
combination is sealed at the junction of the box and bottom 
with sand and run into a furnace where heat is applied to the 
extent required. This operation is usually in the hands of an 
experienced foreman who knows how to 
properly 


apply the heat 
which means not only time, temperature and uni- 
formity, but the expert knowledge of the phenomenon that what 
appears from outward signs to be going on inside of the an 
nealing box may or may not be going on. The annealer must 
know when and how to draw the boxes and he must, of course, 
be familiar with the causes that produce even the little effects 
usually overlooked entirely by the ordinary sheet annealer 
Lately we have assisted the skill of this workman with that 
very useful tool of the metallurgist, the pyrometer. Equipment 
is here, as usual in this manufacture, of utmost importance; 
fuel, furnace design, type of boxes, etc., require detailed study 

The operations mentioned above in brief detail constitute 
the more important ones, and for the different kinds of goods 
they are applied in different combinations of routine. The 
thing least altered is chemical composition of the steel, prob- 
ably because the one used is known to give the better surface 
tendencies and likely also because, for the use intended, suff- 
cient hardness or softness can be had by skillful working 

Besides the above-mentioned processes there is an adjunct 
one connected with that of annealing and which is known as 
“deoxidizing.” While the theory of this process is apparently 
simple, the real work is more or less difficult. The process is 
a matter of breaking up by heat the oxide film which covers 
the usual sheet of steel and preventing its reformation whil 
cooling by filling the box in which the heating is done with a 
reducing or neutral atmosphere, usually natural gas. The pro 
cess should leave a very clean, silvery surface, and it is some 
times spoken of as “white annealing.” 

Then there are operations for final levelling of the sheets, of 
leveller is most effective, 
The patent leveller is a machine which 
grips the ends of a pack of three or four sheets in vice-like 
jaws and stretches them flat by means of a hydraulic system 
This operation hardens the material somewhat. Where the 
jaws of the machine grip the sheets indentations are obviously 
made which require another shearing operation as well as the 
loss of the marred ends of the sheets 


these the “patent” or “stretcher” 
though very wasteful 


The roller leveller is a small machine consisting of two 
series of parallel rolls about 5 in. in diameter. The rolls are 
so placed that when a sheet is passed through the machine one 
series of rolls is above the sheet and one series below. The 
purpose of this process is to remove buckles, bellies, etc., from 
sheets with minimum hardening effect. 

The composition of steel which seems to offer the best all 
around usefulness when subjected to the processes above men- 
tioned seems to be one of the more pure iron content, i. ¢., car- 
bon about 0.12 per cent and manganese about 0.40 per cent, with 
sulphur in the neighborhood or perhaps below 0.025 per cent 

For auto sheets of the highest class considerable cold rolling 
is necessary, the first two or three passes reduce the thickness 
somewhat and seems to definitely refine the grain. The hard- 
ness produced can be remové@ by annealing, which process is 
up to the skill of the annealer, as the degree of hardness in this 
material is subject to the peculiar wants of the user. 
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To prevent corrosion in transit, etc., these finished materials 
are often oiled with an acid-free heavy oil. 
Follansbee Brothers Company 
Pittsburgh, Pa. 


Laboratory Apparatus for the Exact Analysis of 
Flue Gas 


In many manufacturing plants apparatus are now used and 
are proving very successful for determining a few of the con- 
stituents of flue gas. In some automatic CO, recorders are em- 
ployed, in others samples are collected at intervals or during 
extended periods of time and analyzed by means of various 
types of gas-analytic apparatus, such as those devised by Or 
sat, Hempel, Elliot, and Bunte. With any of these apparatus 
results can be obtained by which the performance of a boiler 
furnace can be intelligently supervised and the introduction of 
these apparatus has resulted in important advance in effi 
ciency of operation. 

If for technical research the exact composition of the wast 
gas is desired, however, the analysis is more complicated and 
has been the subject of an investigation at the Bureau of Mines. 

The results of this investigation 


are described in a paper by 




















George A. Burrell and Frank M. 

Seibert (Technical Paper 31 Bu 

reau of Mines). From this paper 

r the following extracts are taken 

For the determination of cat 

bon dioxide, oxygen, carbon 

mopoxide, hydrogen and methane 

mr in flue gas during combustion 

4 | tests conducted by the Bureau of 

lf Mines the authors have used the 
i apparatus shown in Fig. 1 

He [his apparatus is a modification 

i of the well-known Haldane ap- 

a EI paratus. (J. S. Haldane and ¢ 

a) 


L. Foster, The Investigation of 


Mine Air, 1905, p. 100.) It has 





been simplified from the original 
FIG, I.—-LABORATORY FORM pattern in that the pipettes are all 


OF APPARATUS FOR THE placed in a common train. Thre 


EXACT ANALYSIS OF 3-way stopcocks have been re- 
FLUE GAS placed by three 2-way stopcocks, 
and a simpler pipette has been 

provided for the alkaline pyrogallate solution. The essential 


features and the method of working remain the same as pro- 
posed by Dr. Haldane for analyzing mine air 

The burette d contains mercury, and has a total capacity of 
The bulb of the burette, which is not graduated, has a 
capacity of 15 c.c. The stem of the burette has a capacity of 
6 c.c. and is graduated at 0.01 c.c 


21 c.c 


The three pipettes shown are the potassium-hydroxide, a; 
the slow-combustion, b and the alkaline pyrogallate, c. The 
reservoir of the alkaline pyrogallate pipette is placed back ot 
the stand and is provided with a rubber bag to prevent access 
of air to the alkaline pyrogallate solution. 

The surfaces of the liquids in the reservoir bulbs must, in 
all cases, be at the same level as the surfaces of the liquids in 
the corresponding pipettes when the liquids are brought to the 
marks represented at e, f, and g, in the figure. This condition 
is necessary to prevent a difference in pressure acting against 
the columns of the liquids in the pipettes when the gas sample 
is transferred from the burette to the different pipettes. 

To perform an analysis, the liquids in the three pipettes are 
brought exactly to the marks, e, f, g, on the capillary tubes. If 
an analysis has been recently made, this preliminary step is un- 
necessary, but if the apparatus has stood unused for some time. 
the solutions usually have to be adjusted before making an 
analysis. The three-way stopcock H is turned to communicate 
between the outside air and the compensating tube i, so that 
the pressure in the tube may equal that of the atmosphere, and 
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is then turned to communicate between the tube i and the col: 
umn of liquid in the capillary tube 0. The gas sample is trans 
ferred to the burette by displacing it with mercury. 

The first 5 or 10 c.c 
the sample container is not 
the the 


sample container. 


of gas drawn into the burette d from 
but is used to 
the burette the 
For this purpose an extra 3-way stopcock 
is placed between the burette and the sample container 
then into the burette until 


the 21 cc 


retained, sweep 


air out of connections between and 


(,as 1S 


drawn the mercury is depressed 


somewhat below mark; then, with the burette stop- 


cock & closed, the gas is placed under pressure by slightly rais- 


ing the level bulb p. Next the burette stopcock k is opened to 
the air for a second to bring the gas in the burette to at- 
mospheric pressure. Before reading the volume of gas in- 


closed, the stopcocks at k and m are turned so that communi- 
cation 1s made between the burette and the potassium-hydroxide 
solution pipette a 

If the directions for manipulating the apparatus have been 
followed slight 
potassium-hydroxide solution at ¢. If, 


with care there is only a movement of the 


1 


failure to fo 
the 


through 
decided 


resulting 


low directions exactly, there is a movement of 


solution, error will ensue \ increase of pressure 


causes an abs« 


is taken, 


rption of some carbon dioxide before the read 


ing and a decrease of pressure pulls the potassium- 


hydroxide solution into the horizontal capillary tubing, thereby 
ruining the value of the combustion data subsequently obtained 


By slightly raising or lowering the level bulb nm the surface 


of the potassium-hydroxide solution is brought exactly to the 
mark o in the capillary tube 

rhe potassium-hydroxide solution is brought to the mark e¢ 
above the pipette by a slight movement of the mercury in the 
bureite, and the volume of gas is read to the third decimal 
place. The burette can be read to 0.002 cc. The gas is then 


passed into the potassium-hydroxide pipette, and the carbon 
dioxide is entirely removed by passing the gas back and forth 
between the burette and the potassium-hydroxide pipette about 


four times 


In no case should the mercury in the burette be 


raised above the stopcock k. The reduction in volume of the 
sample caused by the removal of the carbon dioxide is re- 
corded 

The sample is next passed into the slow-combustion pipette 
b. The platinum coil in this pipette is No. 30 (B. & S.) wire 
and is in contact with platinum wires in two glass tubes filled 
with mercury. Each wire is sealed through the bottom of its 
tube and to the projecting ends are attached the copper wires 
for carrying the electric current. The platinum coil is brought 
to a white heat by a current of about 5 amp. About two min- 
utes is required for the complete oxidation of the combustible 
gases contained in the sample. The gas remaining in the capil- 
lary tubing is brought in contact with the platinum spiral by 
passing the sample back and forth between the burette and the 
combustion that the 
mercury in the combustion pipette is not raised to the platinum 
spiral in the pipette. Finally, the current is broken and the 
pipette allowed to cool. Cooling is hastened by playing a stream 
of compressed air upon the pipette. When cool, the gas is 
transferred to the burette and the contraction in volume is re- 
corded. 


pipette several times. care being taken 


The residual gas is then passed into the potassium-hydroxide 
pipette a to absorb the carbon dioxide produced by the com- 
bustion. After the contraction in volume caused by this ab- 
sorption has been measured, the gas is passed into the pipette 
* containing the alkaline pyrogallate solution to absorb oxygen. 

At this stage of the analysis the capillary tubes are mani- 
In order 
to avoid sweeping them out by dilution and to obtain the last 
trace of oxygen, the mercury in the combustion pipette is 
brought to the stopcock r by raising the bulb / and the potas- 
sium-hydroxide solution is brought to the stopcock m by rais- 
ing the bulb n. The oxygen is completely absorbed by pass- 


festly filled with residual gas that contains oxygen 


ing the gas back and forth between the burette and the alkaline 
pyrogallate solution five or six times. 
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Che alkaline pyrogallate solution brought exactly 
to the mark g; 


tion are brought to their respective 


is finally 
the mercury and the potassium-hydroxide solu 
marks at f and e, and the 
The 
centage thus determined represents the oxygen remaining alter 
the 


volume of 


reduction in volume of the gas is measured oxygen pe! 


a certain volume has been consumed in burning of the 


combustible constituents. To determine the oxygen 


consumed, a separate determination is made by drawing a fresh 


portion of the sample of gas into the burette and passing it 1n 
turn into the potassium-hydroxide and alkaline pyrogallate solu 


The 


minus the residual oxy 


tions and measuring the reduction in volume produced. 
total oxygen content thus determined 

gen already found, represents the oxygen consumed. 

to that 
After 


withdrawn to the burett« 


Other burette readings are made in a manner similar 


in which the original volume of the sample was read 


combustion, for instance, the gas is 


and the mercury in the combustion pipette brought exactly to 


the scratch at f. The stopcock at r is closed and the one at » 


opened. The solution in the capillary tube is brought to the 


scratch o by raising or lowering the level bulb » and the solu 


tion in the potassium-hydroxide pipette a is brought to the 


mark e¢ by a slight movement of the mercury in the burett 
The burette is then read 
From the contraction, the carbon dioxide produced by th 


methane, carbon 
the 


the consumed, the 


monoxide, and hydrogen may be 


combustion, and oxygen 


calculated by following 
well-known equations: 
CH, 20, CO, 


2H, + O, 
2CO + O, 


2H,O 
2H:0 
2CO.. 

An analysis such as is described above can be performed in 
35 minutes 


Minor Details.—Heavy-wall pure-gum tubing is used on all 


connections, and the stopcocks are kept well lubricated. The 
stopcock grease used is made by adding one part paraffin and 
three parts vaseline to one part pure gum rubber. The rub- 


ber is melted, the other ingredients are added, and the mixture 
The inner walls 
kept slightly 
The instrument should be protected 


is then heated to melting for several minutes 
of the and the 
moistened water 


burette compensating tube are 
with 
from drafs and the water in the water jacket, each time before 
burette readings are made, is agitated by blowing air through 
it, thus the 


water jacket. 


insuring uniformity of temperature throughout 


It is desirable, if compressed air can be obtained, to keep air 
bubbling through the water jacket during the entire analysis 


TABULATED RESULTS OF DUPLICATE ANALYSES OF A SAMPLE 


OF FLUE GAS 
First ANALY SECOND ANALYSI 
Observation or 
Calculation Vol Vol Vol Vol 
ime 4 ime ume > ime 
1 2 4 ( 7 ~ 

Volume of sample taken 20.178 20.300 .. 20.379 20.300 
Carbon dioxide (after caus- 

tic polish) 18.181 9.90 18.291 9.90 18.361.9.91 18.288 9.91 
Oxygen (after pyrogallate 

solution) 16.373 9.45 16.373.9.4 
Total volume of residual 

gas 18.181 18.361 
Volume after burning 18 . 00¢ 18.186 
Contraction 0.175 0.175 
Volume after carbon-diox 

ide absorption 17.800 17.982 
Carbon dioxide produced 0. 20¢ 0.204 
Volume after oxygen ab 

sorption 16.022 17.191 
Residual oxygen... .. 1.778 1.791 
Oxygen consumed 0.128 0.127 
Methane ‘ 0.01 0.02 
Carbon monoxide 1.02 0.98 
Hydrogen 0.24 0.23 


3ubbles of water mercury must be kept out of the horizontal 
capillary tubing. It is scarcely necessary to add that a trace of 
potassium-hydroxide solution left in the tubing will ruin the 
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value of the combustion analysis. The tubing from o over to 


the compensating tube i must also be kept clear of detached 
bubbles of the potassium-hydroxide solution 

Recording of Results—The following results of two dupli 
cate calculations 
flue gas from 


and the 
As will be observed, the analyses are of 
furnace 


analyses show the details observed 
made 


a boiler operating under very poor conditions: 


In column 1 are shown data representing the changes in vol- 
ume of the gas sample at different stages of the analysis 

In column 2 are shown the proportions of carbon dioxide 
carbon, monoxide, hydrogen, and methane calculated to a per- 
centage basis 

In column 3 are shown the observed data involved in the sep- 
arate oxygen determination 

The final figures representing the percentages of carbon di 
oxide and of oxygen are shown in column 4. 
In columns 5, 6, 7, and 8 ar 
of the duplicate analysis 


shown the readings and results 


From the combustion data calculations were made to show 


the errors that might result if the oxygen consumed were not 
determined, and the results were calculated to carbon monox- 


ide and methane 


The possible errors are indicated below: 


ERROR FROM FAILURI O DI 
CONSUMED 


ERMINI 


OXYGEN 


arbon mor é 
Methane ) 24 


A New House Organ 


We have received No. 1 of Vol. 1 of The Abrasive Age. “de- 


voted to the better use of abrasives,” and published monthly 
by the Carborundum Company, of Niagara Falls, N. Y. It is 
interestingly written, well printed, and nicely illustrated. There 


are articles by F. B. Jacobs on dise grinding, by A. B. Maine on 
garnet paper and cloth in the chair factory, by Edward Ed- 
wards on grinding, and smaller notes. We 
wish this new journal a happy and useful career in furthering 
the already great popularity of artificial 
abrasives 


glass numerous 


electric-furnace 


The selection of proper screens in any industry where 
products are sized is one of the most important branches of 
that industry. This subject has received close attention at the 
hands of W. S. Tyler Company, Cleveland, Ohio, and is well 
treated in that company’s artistic catalog No. 40. The com- 
pany is scientifically equipped to render screen users all possible 
assistance in solving their screen problems. A testing labora- 
tory contains 2000 variations of screen sections, different in 
size of opening, mesh, metal, and diameter of wire. From the 
catalog it should be possible to select a screen suitable for 
almost any purpose, as over 200 styles are illustrated and fully 
described. The catalog contains also some valuable informa- 
tion and data on screen analysis, with methods of plotting 
such an analysis in two different forms. Special attention is 
given to standard testing sieves, with openings increasing in 
the ratio of the square root of 2, or 1.414. For closer sizing 
another series has openings increasing in the ratio of the fourth 
root of 2, or 1.1860. 


The production of copper in Russia has increased greatly 
in the last few years, according to a report from the Consul- 
General at Moscow. Seven years ago the output was about 
10,000 tons, and did not meet half the requirements of the 
country. In 1907 the production was 14,750 tons; in 1910, 
23,000 tons; I9IT, 26,500 tons, and the estimated output for 1912. 
The production of electrolytic copper in Russia 
started in 1907, and in 1911 another plant was started. At 
present all domestic requirements of electrolytic copper are met 
with metal of Russian origin. 


30,000 tons 
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The Determination of Sulphur in Ferro- 
Vanadium 
By Wm. W. Clark 


Sulphur cannot be determined in ferro-vanadium by the 
evolution method, as varying amounts of the sulphur remain 
in the evolution flask as insoluble sulphides. Every possible 
method of evolution has been tried and it has been found, that 
The 


modification which gave the best results was the addition of 


in each case, some of the sulphur remains in the flask. 


{ gram metallic aluminum and 10 ce. hydrofluoric acid to the 
alloy in the flask, using dilute hydrochloric acid as the dis- 
About 80 per cent of the total sulphur was the 
grades of 


solving agent 
that could be 
alloy the results would run as low 
sulphur. C. M. Johnston mentions this fact in his book on 
the Chemical Analysis of Special Steels, Steelmaking Alloys 


maximum evolved, while on some 


as 10 per cent of the total 


and Graphites, page 10. 
The 
sulphur in coal and coke, was tried, but it requires, first, the 


The method 


barium chromate method, which is used to determine 


removal of the vanadium, and finally the iron. 


necessitates several filtrations and unless the conditions are 
kept absolutely constant, the results vary beyond checking 
limits 


The old gravimetric method is the only one by which the 
sulphur can be accurately determined in ferro-vanadium. The 
details of the method in use are as follows: 

A factor weight (1.373 grams) of the finely powdered alloy 
a mixture of 40 cc 
and 10 cc. concentrated nitric acid, and 1 gram sulphur free 
chloride. The 


moistened with strong hydrochloric acid and again dessicated. 


is dissolved in concentrated hydrochloric 


sodium solution is evaporated to dryness, 
If a red granular precipitate settles out during evaporation, 
causing the solution to spit, more hydrochloric acid must be 
added. 


nickel crucible with a mixture of 3 grams 


If the alloy is refractory to these acids, it is fused in a 
magnesium oxide 
oxide is used 


and 7 grams sodium peroxide. The magnesium 


ferro-vanadium, when 


with the 


to deaden the reaction, as powdered 
heated with sodium peroxide, combines so rapidly 
oxygen from the peroxide, that it melts the crucible and is 
almost an explosion. The fused mass is dissolved in the least 
possible amount of water, acidified with strong hydrochloric 
acid, adding about 40 cc. excess, and evaporated to dryness. 

The residue in each method is dissolved in 60 cc. strong 
hydrochloric acid, diluted to 400 cc. with boiling water, and 
the silica removed by filtration, washing the precipitate free 
from salts with hot 3 per cent hydrochloric acid. The filtrate 
is heated to boiling, to cc. of a saturated solution of barium 
chloride added, the solution 10 minutes, and set 
aside over night in a warm place. It is then filtered on a OO 
Munktell filter, washed free from salts with a hot 1 per cent 
hydrochloric acid, 1 per cent barium chloride solution, and 
finally with a hot 3 per cent hydrochloric acid solution until 
free from all soluble barium salts. When washing the barium 
sulphate precipitate from the soda fusion, it must be remem- 
bered that soda is hard to remove from barium sulphate, and 
the washing must be continued with the barium chloride solu- 
tion considerably longer than when washing the precipitate 
from the acid solution of the alloy. 

The precipitate and paper are ignited in a weighed platinum 
crucible cooled and weighed. The difference in weight, multi- 
plied by 10, gives the percentage of sulphur in the alloy. 

The above method, while slow, does not require much of 
the operator's time, not taking more than 3 hours of actual 
work on 6 determinations. It is very accurate, and results 
should check within 0.005 per cent sulphur. 

American Vanadium Co., Bridgeville, Pa. 


boiled for 





Congress has authorized the expenditure of $2,596,000 fo: 
a building to accommodate the Geological Survey, the Burea\ 
of Mines, the Reclamation Service and the Indian Office, a! 
bureaus of the Interior Department. Plans for constructior 
will go forward at once. 
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The Heat Balance of the Open Hearth 









An Account of an Elaborate Heat-Eff- 






ciency Test Made on Two 60-ton Open 


Hearth Furnaces. 





By Sidney Cornell. 





There is a deplorable lack of any printed data in English in 
relation to the open-hearth furnace from a metallurgical stand 


point | 


Hence, the following is published with the hope that the 
data given may be criticized, and lead to further information on 
this most important subject. 

The modern blast furnace, as operated today, is run with 
due consideration for known chemical and metallurgical laws, 
but this is not so much the case with the open-hearth furnace 
The advantage of a change in this direction can be appreciated 
and the time has come for betterment of the conditions as ex 
isting in open-hearth practice from a metallurgical standpoint 

The data from which this test was figured was obtained at 
the Duquesne Works of the Carnegie 


open-hearth furnaces tested were two 60-ton furnaces, together 


Steel Company The 
with their four Hughes mechanically operated gas producers 
It was necessary to test two furnaces due to the fact that the 
gas flues from the four producers are not separated, hence the 
urnaces. The 
x 14 ft. 9 in., 
and the Hughes producers were of the standard design for that 


gases from four producers feed two open-hearth 


hearths of the furnaces tested were 32 ft. o in 
type, and capable of gasifying 25 ib. of coal per square foot of 
grate area per hour. 

The test covered an entire week, starting when the steam was 
turned on the producers, the Saturday of one week, and ter- 
minating when the steam was turned off the producers the Sat- 
urday of the following week, thus covering a period of 161 
hours and 32 minutes, and during which time twelve heats were 
made in one furnace and 11 heats were made in the other, with 
of 1,615 tons for the week 
this test was ob- 


a total tonnage for the two furnaces 
The conditions under which the data for 
tained, were strictly operating conditions, and the heat balance 
is figured from the average of all collected data 
The log of the test follows 


FURNACE CHARGES 


N 89 No. 90 Total 
I aces P Pounds Pounds 
harges 
Hot metal 938 , 800 871.200 1,810,000 
Cold pig 117,000 38,600 155,600 
Blooms 474,500 479.200 953,700 
Plate : 31,500 31,500 
Ingot butts 55,000 40 , 600 95.600 
ail scrap 25,500 38.000 63,500 
Tin scrap 43,000 43,000 
Turnings 5.500 5,500 
Steel scrap 86,900 81,000 167,900 
Stirring rods 2,400 2.200 4,600 
\dditions 
Hot metal 122,300 143,900 266,200 
Ferro manganese 8,600 5.300 13.900 
Ferro silicon 650 400 1,050 
Roll sulphur 245 120 365 
Ore charged 185,500 139,100 324,600 
Ore added 61,000 39,000 100, 000 
Cinder charged 5,000 4,100 9,100 
Seale charged 8,900 é 8,900 
Limestone 126,100 122,400 248,500 
Pluor spar 2,250 2,200 4,450 
Dolomite 57,000 53,000 110,000 
Coal (anthracite slack) 1,300 2,150 3,450 
inds product ia sheeneees 1,905,450 1,713,040 3,618,490 
gots made aceédévens ‘ 309 271 580 
eats made... Keecdueieeesan 12 11 23 
erage analysis 
ee ee a ea ee ee eee 0.320 0.462 0.388 
Mn : seeenash cal 0.506 0.484 0.495 
» - p soe oe 0.0426 0.0430 0.0428 
P see 0.0174 0.0308 0.0238 
» : ‘ ; = 0.041 0.0200 









Che starting point in figuring the distribution of heat in an 
open-hearth furnace is naturally the fuel, hence the following 
log was necessary in order to get the time of operation of the 


Gas Producers. The logs of the operation of furnaces 8&9 


and 90, as here given, put the gas producer peration on a 


est ASIS, 


and which summated gives the steam blown in the 
peration. Summating the data in relation to the amount of 
gas used during the operation of the furnaces, and taking into 


msideration the time the producers were off for cleaning, we 


get the table showing the steam blown 


OPEN-HEARTH FURNACi Ni s 








Mit Rema 
sat 4 

2? 2 su if mmenced harging for a soaker 
20t 26 P.M i rte Steam on 
2( 8:00 P.M rap for soaker. Gas 
21 6:45 AM Gas lowered 
21 2:30 P.M apping heat, No. 89,476. N« 

1 2:43 P.M ing. heat, No. 89,47¢ Start pat 
21st 2:50 P.M ing botton Gas off 
21st 02 P.M 

21 15 P.M rging for heat, No. 89,47 
21st P.M 
22d ‘ A.M ng Heat N 89,477 N 
22 A.M 
22 25 A.M ace 
22 1 A.M 
22 8:07 a.M. Commenced charging for heat No. 89,478 
22 8:40 a.m. Finishe first charpe 
22 11:25 a.m. Hot met>l to furnace Gas lowered 
22 11:40 a.m. Gas increase 
22 5:50 pm. Tapping co on heat No. 89,478 Ne 
22 5 P.M. Tapping ished, making bottom. Gas off 
22 05 p.m. Bottom made Gas put on again 
22 0 p.M. Commenced charging for heat No. 89,479 Ne 4 
22 8:30 p.m. Finished charging 
23 4:45 am. Hot metal added. Gas lowere 
23 4:49 a.m. Commenced tapping heat No. 89,479. No. 4 
2 15 a.M. Gas taken off, tapping finished. Make bottor 
23 6:00 a.m. Gas put on again. Bottom made 
23 6:25 a.m. Commenced charging for heat No. 89,48 N 
23 9:17 a.m. Hot metal added. Gas lowered 
23 9:30 a.m. Finished charging. Gas increase 
23 4:22 p.m. Commenced tapping heat No. 89,480. N 
23 4:32 p.m. Finished tapping. Gas taken off 

2 5:20 p.m. Gas put on again. Bottom made 

23 40 p.m. Commenced charging for heat No. 89,481 No 
23d 8:10 p.M. Finished charging 

24th 3:32 a.m. Commenced tapping heat No. 89.481. No. ¢ 

24th 3:40 a.m. Tapping finished. Bottom making. Gas off 
24th 4:06 a.m. Gasonagain. Bottom made 

24th 4:15 a.m. Commenced charging for heat No. 89,482 No 
24tl 6:10 a.M. Hot metal added. Gas lowered 

24tl 6:15 a.m. Charging completed. Gas increased 

24tl 4:15 p.m. Commenced tapping heat No. 89,482 No. 7 
24th 4:25 p.m. Tapping complete, Botton naking. Gas off 
24th 5:10 p.m. Bottom made. Gas put on agair 

24th 7:07 p.m. Commenced charging for heat No. 89,483 No. 8 
24th 9:05 p.m. Charging finished 

25th 4:40 a.m. Commenced tapping heat No. 89,483 Ne 

25th 4:50 a.m. Tapping complete. Making bottom. Gas off 
25th 5:30 a.m. Bottom made. Gas put on again 
25th 8:35 a.m. Commenced charging for heat No. 89,484. No. 9 
25th 11:00 a.m. Hot metal added. Gas lowered 

25th 11:15 a.m. Gas increased Hot mteal in. Charge all in 
25th 4:55 p.m. Tapping commenced on heat No. 89,484 No. 9 
25th 5:10 p.m. Tapping completed. Gas off Bottom 
25tl 5:45 p.m. Bottom made. Gas put on again 

2Sth 6:55 p.m. Commenced charging for heat No. 89,485 N 10 
25th 8:30 p.m. Finished charging. 
26th 3:41 a.m. Commenced tapping heat No. 89,485 No. 10 
26th 3:53 a.m. Tapping finished. Gas off. Bottom making 
26th 4:40 a.m. Gas on again. Bottom made 
26th 6:15 a.m. Commenced charging for heat No. 89,486 No. 11 
26th 8:38 a.m. Hot metal added. Gas lowered 
26th 8:50 a.m. Charging completed. Gas increased 

26th 4:40 p.m. Commenced tapping heat No. 89,486. No. 11 
26th 4:50 p.m. Tapping completed. Gas off. Making botton 
26th 5:43 p.m. Bottom made. Gas on again. 
26th 6:07 P Commenced charging for heat No. 89,487 No. 12 
26th 8:20 p.m. Charging completed 
27th 3:35 a.m. Hot metal added. Gas lowered and increased. 
27th 4:45 a.m. Commenced tapping heat No. 89,487 No. 12 
27th 4:58 a.m. Tapping completed. Gas off. Making bottom 
27th 6:00 a.m. Bottom made. Gas on again low. Increased. 
27th 9:35 a.m. Cold pig charged for soaker 
27th 12:58 p.m. End of test. Steam off producers. 
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OPEN-HEARTH FURNACE. NO. 90 STEAM BLOWN 


32 Minutes, on Four Propucers ano Two Fi 


nenced 


f; } No. 90.500 No Stean 
ng heat No 500 No. 1 
Making b on (as I S “ a” eae 
n agair team per minute per producer < Abs x ¢ : 7.713 poun 
charging for heat ! 0,5 ; otal steam, no dels for four produ or 1 32’ 299,018 pounds 
Delays 
Gas lowered [quivalent of « producer off cleaning f ‘ 7,019 pounds 
Gas increased Ouivalent of oO pt ucers of het " ‘ 0’ 3,575 pounds 
Gas lowered as on } when adding hot n P 6’ 805 pounds 
ing heat No. 90,501 No. 2 ) prov 195 pounds 
Making botton Gas off pr i 
omplete Gas on again 
ng for heat No. 90,502 No 


le 


Average gauge pr 


(7as 


) 


2M Nh 


HNN NN NNN NN NN 


Gas lowere 


Heat No. 90,502 ( is used and in direct proportion to the gas used, hence the 
Gas still on : : " 
bethens above deductions, giving the net quantity of steam consumed. 
Gas on agair 


charging. Heat N 3. N ' TABLE NO. 1 


NN Nh 


Weight 
Py no 


menced Gas still higt 
nplete Gas off Bottom make 
le Gas put on 


NN Nh 


on harged 
arging for heat No. 90,504 Ne heb nem 
Coal lost in ; 
Coal lost in s« 
Total coal loss 
Moisture 
Coal gasified 
Carbon in coal 

fied ve 3 641.000 
Carbon 


tapping heat No. 90,504 No 
Tapping complete. Gas still on 
Making botton Gas taken off 
Gas on again Bottom made 
Gas increased 
Gas taken off again 
Gas put on agair 
Charging cor enced for heat No. 90,505 Ni 
Hot metal added. Gas lowered 
Charging complete Gas increased 
Tapping commenced 
Tapping complete. Gas off Botton 
Bottom mz 4 (,as ON again, 
Commenced charging for heat No. 90,50¢ N 
Charging complete ne : : 
Gas increased lable | shows the distribution of carbon from the coal in 
Gas increased , - 
Sion: damental the gas made and in the refuse produced in the process. This 
Commenced tapping heat No. 90,50¢ No. 7 
Tapping finished. Gas off. Making botton é - 
Tapping and bottom made. Gas on again. of ingots made, and is taken from test conditions, and during 
Charging commenced for heat No. 90,507. N« 


«ot 


0.010802 


table shows the distribution per ton of coal and also per ton 


this test some 530 lb. of coal were required per ton of ingots 
made. Since it is desired to have this heat balance figured for 
No strictly operating conditions, the figure 510 Ib. of coal per 
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Gas put on again ton of ingots is taken, this being an average figure, and the 

nenced charging heat No. 90,508. 
Charging completed. Gas increased , 
Commenced tapping heat No. 90,508. No. ‘ the results obtained from a test, and from which the conver 
Tapping finished. Gas off Bottom : : : : 
Bottom made. Gas put on again sion of one ton of coal into gas is obtained, and these figures 
Commenced charging heat No. 90,509 ‘i 
Finished charging 
Commenced tapping No. 90,509. No. 10. coal per ton of ingots made. 
Finished tapping. 
Making bottom. Gas off 
Bottom made Gas on again rABLE 
Commenced charging No. 90,510 Ne 
Hot metal added. Gas lowered 
Gas increased 
Commenced tapping No. 90,510 No 
Tapping, et ompleted. 
*roducers down end of test 


NNN 


results figured accordingly. Table II is thus figured from 


used in obtaining the distribution for the rate of 510 lb. of 


~— PNM 


NeONNY 


Co harge 
PRODUCERS WERE OFF FOR CLEANING ye he : 
Coal loss in as! 
PRODUCER No. 1 ’ Coal loss in soot 
. Total coal loss 
Minute 5 Moisture 
70 Coal gasified 
Carbon in coal gz 
arbon per 1 


10802 


000 


OOO 
Se 


OOO 


Following is the analysis of the coal. The proximate analy 

is representative of that obtained in the laboratory. Sor 

It will be noted in the table for steam consumed that a total difficulty was experienced in obtaining the ultimate analysis, « 

hgure for steam blown is obtained, this being the figure that pecially considering the hydrogen, but the ultimate analysis h« 

is often used in gas producer testing. When the producers given is obtained by Dr. Parr’s method and the hydrogen c 
are operating at one-half, one-fourth, or no load, less steam tent assured of. 
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Proximate Anal 


tile matter 
d carbon 
Total carbor 
ture 
st € i 
val 
st in the a | 
ture 
se produced i 
- ¢ 1 () Co 


vA 


ht of 


Weight of carbon per cul 


MENTARY DISTRIBUTION AT RA 
COAL-TON IN‘ 
Rate Weight { ( 
814.41076.231620.80010.61 &e 
$289 000 22.6774 
180,360 RK RAR 160 
4.081 ,00015 .211620, 80021 .81 890 


R4 
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ANALYSIS OF COAL 


ysis 
58 
i¢ 

l 

) 

val 
z a 


934 


53,180 


090 


9 000 


94% Carbor 
30%; H ydroger 
23% Nitroger 
65° Oxyeger 
11 
Lotal 
24 
3.24% rrue a 
6S Cor 
Ft > 
r 84.8 
1 OM 3.24 





PR ODUt 








641,000 


641 .000 


MOISTURE DISTRI 


Rate 


ire in coal 
ure 1m air 
ure in steam 


moisture 


om posed 


moisture 
ains 
feet gas made 


ns moisture per cub 
UT 
U 


per cubic foot, gas 
in gas (latent heat) 


toot 


32 


F 


100 


Q 












ER ANAI 





02001 N 
O761 
) 100 


112HO 


ES O} 


,OTS 


166,300 


920,400 


BUTION 


lb 


11 9, 
41 47, 


In the following analysis of gases, the gases are figured at tao 
32 deg. F., and not at 62 deg. F., as is common practice, for the — 
reason that figuring at 32 deg. F simplifies the transfer to the F 2.00 02 ‘2 
metric system. It would be a great advantage in many cal- 0 oa ee 36 an +> so ; 
culations if 32 deg. F., and not 62 deg. F., were taken as the! 294 25 05 0 40 $0 08 
standard temperature for measuring gases I 28 1 47.74 ) 15.820 10 ) 


SOO 
280 


242,256 


299 036 

187 ,090 

« 111,946 

783,600,000 
59,340,000 


13.2 
158.4 
,399,456 


,000 


is oO latile obtaining the heat available and the losses in the making of 
a 024; the gas, it is necessary to similarly treat the materials charged 

a +e into the furnace. On account of the numerous chemical re- 

Pa actions involved it is necessary to compile an “elementary dis- 

ad tribution,” with the object’ in view of their final distribution 

aa 00 and arrangement in the metal, slags, and gases. Accordingly, 

15.13% the following analyses have been taken as representative of 

6.65% the materials charged, and for the object in view have been 

1.07° adjusted to read 100 per cent, since no laboratory analyses are 


















Having figured the fuel down to a working basis, thereby 


reported as totaling 100 per cent 


















OPEN HEARTH ANALYSIS OF RAW MATERIAL 
Ab TED TO REA 





OQOOOTS : 
00121¢ , . . 
0 .00032¢ ’ 210 1 1 \ 40 
000711 , . H 
2) ”) ) ( ) 
443718 


( 10802 








AND 530 POUND The following temperatures are the results of averaging 
many observations, and can be taken as representative of the 
temperatures met with in the parts of the furnace quoted. 


N H : - ‘ 
This table also shows the efficiency of the producers and the 
regenerators, which figures are obtained in the heat balance 
11, 240)5 .02/40, 890 which follows 
7 , 2¢ 


11.1120,040 
8, 500/11 .49'60.930 


SUMMARY 
MATERIAL Usepo Per Ton or INGots Propucep 




















510.00 
149.00 
1,995.50 HO gas (downtake 72.00 
air 28.50 HO ga alve 96.80 
oal) 5.60 
ade iry) 2.510.00 
i160 $2.2 —— : 2 00 
82, 400 
20.790 Hot gas efficie y of the producers 94.99 
14.000 ¢ 0) Effici at delivery to the regenera en 
trance 91.77 
remperature of gas regenerator 2,120°F 
lempe f gas coming from regenerators 1,940°F 
len perature of gas going to regenerators 1,100°F 
s101b Pounds of air required for combustion of pro 
eT gas 7,378.00 
. Moisture in this ait 106.00 
Temperature of air regenerator 2,260°F 
9,200 Temperature of air going to regenerator 90° F 
46.380 Temperature of air coming from regenerator 2,012°F 
242,256 Efficiency of the regenerators 79.22% 
297,836 Re versals on No. 90 Furnace, during the week's test 
180 | 360 Total number during week 509. 
117.476 Average time 19 O minutes 
822, 200.000 Longest tir 70.0 minutes 
57,400,000 Shortest time 2.0 minutes 
14.3 Temperature of steel running from furnace 3,012°F. temperature of ste¢ 
158.4 Temperature of burned gases at end of furnace = 2,832°F 
9,070,000 ,000 Temperature of gases just outside regenerators = 1,252°F 


Temperature of stack 1,200°F 
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TABLE 3-A 


TION OF THE VARIOUS CONSTITUENTS OF THE CHARGE AND THEIR SUBSEQUENT CHEMICAL ARRANGEMENT 
IN THE FURNACE—NAMELY METAL, SLAG AND GASES 


TABLE OF DISTRIBU’ 


Mn MnO 


230 10.067 


915 20.600 


600,99 


O6d( 3.692 5 
915 10,300 
792 13.992 


TABLE 3-B 


Fe From Oxides 


O38 

155 

005 
100.0 


Furnace ste« 3,334,097 
Product stee 


_ O385 1, 
‘ 3 5 : : $s 14 0428 1,5 
Jifference 


5, 
90 ,200|14.780 '620,800 
41,000 
57,790| 4.200 718,361 


22 .670%/2, 


21 .200% 8 
21 .967%/3,7 
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TABLE 3-C 
Al.O CaO CaF. MgO H Na | Moisture 
Material : ae 
| 
Lbs % Lbs. | % Lbs ‘ Lb , Lbs Lb Y Lbs 
| 
Hot metal 
Cold pig 
Bloom 
Plate 
Ingot butt 
Rail scrap 
Tin plate 
Turnings 
Steel scrap 
Stirring 
Total 
2 0 28 rn 4 20.260 ( 
Yi 2 
47¢ 24 400 rt s ry) g 198 
260 4¢ 1S 2 ") } 
1 0 0 4% 490 2 rn 42( 420 
400 18 4.22 R() 169 
289 10,386 24.990 201,329 4) 4.227 38 4 8.38 : 
0 27 8 ) 2 5 
819 4.738 4? g 272 ) j 
? 1. 991 s ) } 4 
s4 8 ‘ 
2 ) 1.084 s 
a af 2.369 4 409 > 4 
2.41 4 8 ) $821 1.409 2.4 
Pr i ' 60,9 75 2.508.500 2.798 117,47 
Air ‘ 7 2 9 176.861 1.410 170,500 
Flue ga 68 32 11. 685.361 5.514 142,914 
laking each of the materials charged, their weight and __ ically, from the elementary distribution in tables 3-A, -B, -C, 


analysis, the tables 3-A, 3-B and 3-C are obtained, which mate- 
rials split up into also those 
with other reactions, give the elementary 


the various oxides formed, and 


reduced, together 


and also gives a check analysis, obtained from actual analysis 


in practice. This table also gives the analysis of the flue gases, 


both wet and dry, by volume and by weight 


TABLE IV 


PRODUCER GAS DISTRIBUTION 


OXYGE CARB 
ID 
Weight Weight 
Prod cer ga 8, 
lowntake 4.198.47¢ 21.20 890 , 200 14.78 620,800 
At reversing valve 4,237 .47¢ 21.01 890. 200 14.65 620. 800 
From furnace gases 
add 126.590 97.561 
Combustion of H 
add 
Air used 12,090,000 22.67 2,741,000 
Flue gases mace 17,104, 42¢ 21.967 | 3,757,790 $.200 718,361 


final arrangement in the metal, slags, and gases. It will be 
noted that a run-off slag is first produced, then a normal slag, 
a portion of which normal slag goes into the ladle to help 
make up the ladle slag. 

The above Table IV on the producer gas is here given to 
It will be noted that there 
i$ am increase of I per cent in the amount of moisture carried 
in the producer gas after it has passed the reversing valve. 
water cooled, and 
the hot producer gas coming in contact with a water seal 
naturally picks up a quantity of moisture, which throws a large 
ortion of sensible heat that was of service into latent heat 
hat cannot be used. Does not this increase in moisture, and 
he accompanying decrease in the effective heat delivered to 
he furnace, permit of the suggestion that reversing valve 
lesign might be improved, with the use of other material, such 
is tar, as a sealing fluid? 

On account of the importance of the flue gases, Table V is 
This table shows the analysis obtained theoret- 


show the distribution of moisture. 


Reversing valves, in nearly all cases are 


ere printed. 





Wert ANALYsis BY W8iGHT 
HYDROGEN NITROGEN MOISTURE 
Weigl We t W 
1.451 60,930 ) 2 8, 500 2.791 117,47 
1.438 0 930 ). 200 2 8.500 69 47% 
¢ OR 
48 370 
20 1 861 410 170.500 
X 30 11 s 61 i4 942,914 
TABLE V 
Fiue Gases 
Analysi By Weis 
(sas Test Check Wet D 
CO, 16.082 16.730 Oxygen 21 .967 23.249 
Oo 0.135 0.140 Carbon 4.200 4.444 
11.476 7.930 Nitrogen 68.330 72.307 
Na 72.307 75.200 Moisture 5.514 
Pounds dry gas 10,004 
Pounds H,O S84 


In all the calculations it has been necessary to consider the 
moisture present in the materials used and the gases formed 
The heat taken out by the moisture, superheated to the high 
temperaures involved amounts to a large figure, and is an im- 
portant part of all the calculations. It will be noted in the 
analysis of the raw materials charged that soft ore runs as high 
as 20.26 per cent moisture. Economy would be obtained by 
drying such material before charging. 
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TABLE VI 


Material ounds ¢ ] MnO 


10,067 
20.600 


10.300 
(HM) 
780 
910 


TABLE VII 


OTS Test or Furnace Nos. 89 anv 90. 


Material 


Hot metal ai arben oxidi 
Cold pig 96.3 Silicon oxidized 
Manganese ox 
Total 6.3 Phosphorus « 
[ron oxidiz 
Blooms 
Plate 5 FesOs reduced 
Ingot butts $9.17 
Rails 3 PesO« reduced 
Tin scrap 
Turnings 
Steel scrap 
Stirring rods 


HO liberated 


CaCOs decon posed 


Total steel scrap 


Fine ore 
Cinder 
Scale 
Dolomite 
Limestone 
Lump ore 
Fluor spar 


Silicon oxidized 
Carbon oxidized 
Manganese oxidized 
Phosphorus oxidized 
Aluminum oxidized 
Sulphur oxidized 


Total 


Run off slag 
Two-thirds normal slag 
ADDITIONS 

Hot metal 

Ferro manganese 

Ferro silicon 

Sulphur 

Coa! 


Ice 
In recarburizer 

To ladle slag 

One-thi 10rmal slag 
Total ladle slag 

Dry producer gas used 
Water (downtake) 
Water (valve 

Dry air used 

Water in air 


Dry flue 
Water in flue gas 


Table VII gives the pounds of materials used in the produc- 
tion of one ton of ingots, together with the quantities of slags 
and gases produced. 

In the figuring of the heat balance, which follows, the figur- 
ing is based on heat per ton of ingots. 

The above table would also be of value in open-hearth fur- 
nace design, when considering the gases used and formed. 

Table VI gives in a condensed form the arrangement of the 


OPEN HEARTH. SUMMARY SHEET MATERIALS 


~ Free 
Oz 


Abs rb 


Fe Fe2O; FesO,u ed Or» 


40,195 72.076 11,089 
,032 28,485 { 75,965 
(104,808 


$,000 


MeQ Moisture 


various materials in pounds, giving the amounts of material 


charged, slags formed, and steel produced, and from which 


table an adjustment of the oxygen was obtained. That is the 
amount of oxygen freed, and the amount of oxygen absorbed 
in the various reactions, together with the oxygen coming into 
the furnace from the gas mixture, gives the amount of free 
oxygen that enters into the burned gases passing out of the 
furnace. 

\ll data taken for the figuring of the heat balances are 
operating figures such as are found in practice, since test con- 
ditions are often in error when taken as representing average 
practice. 

The following heat balance naturally divides itself up into 
many parts, and for this reason on the left-hand side of each 
sheet appears the data and results in obtaining the heat in- 
volved at each stage of the process, while on the right-hand 
side of the sheet is printed the calculations involved in pro- 
ducing the result. 

In the calculations effecting the heat balance the methods 
employed are those of Prof. J. W. Richards, as given in his 
valuable work, “Metallurgical Calculations.” Figures 
used in obtaining the mean specific heat of the materials in- 
volved, and symbolized SM, are those constants given by Dr 
Richards. 
elements are, in nearly all cases, figures for the specific heat at 


most 


These constants for the different materials and 
0.0 deg. C., or 32 deg. F.; hence for obtaining the specific hea 
32 deg. F. is increased 
by the addition to this figure of the product of a known con- 
stant and the temperature range. 
tail in the calculations. 

In figuring the latent heat in gases due to the moisture con- 
tent, the metric system, as given by Dr. Richards, is used, and 
the result obtained in kg. cal. converted into B.t.u 


at a higher temperature the figure at 


The results are given in de- 


In collecting the data it was very difficult to obtain any 
reliable information in relation to the moisture contents of 
air and gas, but the figures as here given were checked a 
number of times, and accordingly can be taken as representa 
tive of the conditions met with in the regenerator cellars in 
open-hearth plants. 

It will be noted that the hot gas efficiency of the producers’ 
figures out to be 94.99 per cent, and that the loss of heat after 
passing the reversing valves amounts to 3.22 per cent, so that 
the net efficiency of the producers delivering gas to the fur 
mace regenerators is 91.77 per cent. The gas flues on the fur 
naces tested were underground, and the question naturally 
comes up: Would there be as great a loss of heat if the flues 
were carried overhead and not buried as in this case? 
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Hear Cuart anp Distaispution. Gas Up to Furnace Ports CALCULATIONS 
(A) Heat PRODUCERS Per Ton or INGoT (A) 
_ Coal B.T.l 14,544 C.«*62,000 (H oO &) + 196 S 
11,086.9 <2.294.0+4¢ 13 2 B.T.U 
I I \ | P , rh ag p 
—_ . L BT. os ae ab Steam. Forty-five-pound gauge. Sixty-pound absolute 
Ma ‘ ,T.I Sensi Coal SM 32 70 temperature ifference 22 
x ( 76.23% 0.1567 +38 *X 0.00036 0.17038 0.12988 
H 02° 3.3700+38 * 0.00017 3.37646 0.16949 
‘ ‘ 42 . g4 as? . 22| 6.497.4 N 1.38°¢ 0.2405 +38 0.0000119 ).24054 0 00332 
é oe O 10.61 0.2104 +38 * 0.000010 0.21079 0.02236 
tea ; +,454 As} ( 0.18000 0.01017 
™ . » 23421/27.11 2 0.1800 1380) ) / 
HO " »s +.4 +78 0 4259 193.8 SM. Coal 0 522 
H : : ‘ ) Air »M 32 0 temperature difference 58 
OOK ~ . 
: a WIV . ‘\ 76.9 0.2405 +58 0.0000119 0.24119 0.19547 
) 23.1° 0.2104 +58 *0.0000104 =0.21100 0.04874 
" s4 i n eB I ‘4 2 
ateria 187,795 SM. Air 0.23421 
Moisture air =9 grai ver cubic foot Saturation point = 74°F 
4° 23.33% 606.5 +0.305 (23 613.61 kg. cal 
k R ( Ma , D & From Pr R 1,104.49 B.T.U. lat 
> € eat eT 74 16°F SM. 0.42 + 0.000103 t°F 
0.42597 
3 Rang M B l Se at ) 42597 «28 i¢ 193.8 B.T.1 
lat (0-4 Ren p : 
B 
- Pr er ga SM ) Temperature range 1 8 I 1,400 
, CO 10.317 0.1900 +1,368 oun 27208 0.0280 
Dt 4 5 ‘ , 5 . J CO ? ”) 0.240 +1, 36 0.0000119 =0.25678 0.064192 
HO va 4 5 a7 OF 4 4 ’ ) )25 0.2104 +1 ( “0.0000104 22462 0.00005¢ 
CH, 1.711 0.5300 +1 8 «0.000150 520 0.012579 
. o ; a} os le BT a CeH, 158 0.3670 +1 468 ).000130 $484 0.002495 
" 4 a ) H Wn 700 +1, s 0.000170 6025¢ 0.036025 
H as eff é 4.99 \ 1. 48¢ 2405 1,368 ¥0.0000119=0.25678 0.157883 
M. | eT ga 0.301300 
. “— Rurns Ry eavoe ai Aeren Passi Gas weig 0.07 p is pe oot. 14.06 cubic feet per poun 
TAT na , te M ture } per bi t 14 grains H2oO=S. P. of 89°F 
WW ATER E VAl RO°F 1 e Y, +0305 (31.65) —616.1 Kg.-Cal 1.109.07 B.T.U 
>M 42+0.000103 t t°= 1,368 SM. =0.56090 
Range 5M B.T.1 
" , | + Sensi 
é perat e range 1.068 F 
CO+ 0.2540 0.026220 
CO ).25321 0.063302 
Dr ga > 218 s ( & 290488 > 64 0) ). 22150 O00 § 
Hl va 7 4 SP ) 00 »2 CH, 69020 0.011806 
CoH SOS84 0.002326 
. . H ss150 0.035515 
I . ate BT 4 834 Total se e BJ 829.87 N 0.25321 0.155664 
Total B er gas delivered to entrance of regenerat 4,71 
Eff ! ¢ aking ga elivered to fi ace 1 » SM. 2 ).294888 
+ Moisture pe ‘t gas=19.1 grains. Saturated at 99°F 
_ 19°F 2% 606 1 305 22 617.85 Kg-Cal 1.112.1 B.T.U 
3M ; '424 ) 000103 t os cf 
D \ ‘ HR HG Ri ERATOR PER RE OF Superheat = 1,068 — 99 = 979 
REGENERATOR Bene 2,120°! 
(D . 
‘ ) ture range 1,908°F 
Rans <4 B17 CO ). 30448 ) 1 1 
uN . ' | O.1 c. , Co) 26320 0.065800 
la ‘ i O. 0.23024 0.000057 
CH 0.81621 0.01396 
CoH 0.61504 0.00281 
Dry gas 2 I »2,218 18 ral 8 2 $ 497,780 HR 3 6945 0 036943 
H2O in ga 16.8 2.1 07,654 99°SP 108 20 , 113,837 N 9.20060 0.161832 
SM. ga 0.312774 
ital latent heat B { 4.854 Total se e LB. 11 Moist P 1 ) 1 SP )9°F 
tal B.T.I the gas t gh regenera Re l 3M 0.42 +0.000103 1652 
leat B ga generat 81,738 ms 
Calculation of the Total Heat in the Air for the Combustion of the Producer Gas 
Aim. Heat CHART AND DISTRIBUTION CALCULATIONS 
. Heat Ain Berore PassinG THROUGH REGENERATOR A Arr Berore REGENERATOR 
> ‘ 
SM Latent Sensible ’ SM . ond ° 
Mate , he 1 I Rane P RTI BT I N ) 0.2405 +58 0 .0000119 0.24119 ) 9547 
ee ai 278 0) .4 rn ) 2342 : 100.340 e) 2 1 0.2104+58 0.0000104 0.21100 ). 04874 
Tt.) ir i¢ p Sun t 1 
; soatiens — _ : : . ' ; SM. air 0.23421 
tal B.T.U. in ai 218,1 emp , . 
Water ait ) grains Latent heat 1,104.49  10¢ 176 B.T.1 
Superheat = 16°F, SM. =0.42597 
: Sensible heat = 0.42597 K 106 X 1¢ 721 B.T.1 
SM B.T.l Latent PRE LELR IE AD ee. wie 
Materia L I Rang O—t Sensible B.T.U 
s S.M. AIR 
y ai 8 0 2,012° 1,922° 0.256422 3,636.57 (B) TeMPERATURE OF AIR Our oF REGENERATOR =2,012°P 
O in ai 10¢ 0.627236 30,906 117,076 
n ait . ed SM. (32°—2,012°) 
N 76.9 ).2405 +1 980 K0.0000119=0.264062 0.203063 
tal B.T.U. after regenerator 884,555 B.T.l O 23.1' 0.2104 + 1,980 X0.0000104 =0.230992 0.053359 
eat abs te by ae air in regenerta>r ve >5 SM. air 0.256422 
eat originally in the air 218,13 . 
. Moistur 1 air, 9 grains per cubi> foot [otal weight, 106 pounds 
Absorbed 3,666,418 SP. =74°F Latent B.T.1 1,104.49 B.T.U 
} Superheat =2,012—74 1,938 
feat in unburned gas at ports 7,286,451 B.T.U SM. =0.42 +0.090103 t°F , 0.627236 
eat in regenerated air at ports 3,884,555 B.T.l q 
ies Latent heat in water vapor = 106 K 1,104.49.. 117,076 
Be Or Rs 6 ondb-0064 650000 ° ; e 11,171,006 B.T.U. Sensible heat = 106 KX 0.627236 «1,938, 130,906 
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Materials 


OPEN HEARTH 
Heat DistRIBUTION 


SUMMARY 


HEAT IN MATERIALS CHARGED 


SM . 
Pounds (O—t) Gross 


a B.T.U 
Material Lb B.T.U 


493,920 
443 


11650 


1 4959 
148609 
14869 
21790 
20860 
14959 
21540 


‘iuor spar 


Cold material 


OPEN HEARTH. SUMMARY 
CALCULATIONS 


4 (A) 

Cold pig. SM (0°—t°)=SM (32°— 70°) =0.1200 + 0.000025 t 
= 0.12095 

96.30 X 38 X 0.12095 = 442.98 B.T.U 

Steel — 844.06 X 38 X0.11650=3,714 B.T.U. 

Lump ore =0.1456+0.000105 t =-0.14959=SM 

Cinder scale = 0.1447 +0.000105 t=0.14869=SM 


(B) Heat GENERATED BY OXIDATION OF MATERIALS 


Gross B.T.| 


Base 
PU Generated 


Material Pounds Product B.T.U.-Lb 


Carbon oxidized 
Silicon oxidized 
Manganese oxidized 
Phosphorus oxidized 


Iron oxidized 70.660 


B.T.U. generated by oxidation 


Tota, Heat To Furnace 
In gases 

In air for combustion 

In materials charged 

By oxidation in furnace 


Total B.T.U 


286,451 
884, 
503,144 
,072,904 


555 


to furnace 12,747,054 BTU 


Heat Absorbed 


THE FURNACE 
(A) Pounps 


Heat ABSORBED IN 
In Repuction, Etc Per Ton or INGots 


Heat ABSORBBI 


B.T.U.- Gross 
T 


Material Pound B J 


Fe2Os reduced 
FesO,4 reduce 

HO liberated 
COs (lime) | 


202 . 80 ,270.0 
35 ,137.0 
2,678.8 

666.0 


460,356 

75,692 
112,027 
102,431 


iberated 


Total B.T.U. absorbed 750.506 BTU 


Heat ABSORBED IN SLAG FORMATION 


Run off slag 
Two-thirds total nor 
One-third total norm 
Ladle slag 


nal slag 


1 slag to ladle slag 


Total B.T.U. in slags run from furnace 
*Not in furnace, hence not calculated 


HEAT IN THE MELTED STERIL ( 


(, Toss 


B.T.U 


012 


Heat UTILiIzep In FuRNACE 
Heat of 


reduction, et 750 


Heat in run off slag 76,5 
Heat in normal slag 296.3 
Heat in melted steel 1,289 

59¢ 


2,412 


In the foregoing calculations it will be noted that the gas 
producers were taken as a separate unit in the amount of heat 
produced, and which likewise follows for the air required for 
the combustion of this gas. 
the 
temperature of this material is considerably 
The heat due to oxidation of the 
other ingredients in the metal by the iron 


The heat in the cold materials as 
furnace is also considered since the normal 
above 32 deg. Fahr- 
carbon, silicon, and 
ore charged is also 
treated separately, as it may be noted in the calculation. 

The summary of the above calculations is as per the follow- 
which gives the total heat which is delivered to, or 
produced within the furnace, and the sum total of which gives 
the first part of the heat balance. The distribution and utiliza- 
tion of this heat is as per the calculations which follow: 


charged into 


enheit 


ing table, 


(A) 


CALCULATIONS 


Water evaporation. 70°—212 606.5 + 0.305 627.08 Kg.- ¢ 


1,128.74 BT 1 
0.67750 


(67.5°) 
SM. (O 
B.T.L 


Latent 


t) 0.42 +0.000103 t t 
superheat — 1 7750 


2,500° 5 M 


< 0.677 2.500 212 


Total 


(B) Stiacs 
Run off slag. MP 
t 1,350 
MS. = 0.16359 (1+0.00039 t) 
SM. = 0.16359 (1.5265) 
SM. =0.24972 at MP 


1,350°F 


Run Orr Siac 


Analysis 


SiV 
AleOs 
FeO 
MnO 
CaO 
MgO 


10.02 


, aaaen heat fusion = (1,350 +273) (0.24972) — 405.3 Kg. 
Ca 
A balance of the heats for formation = 200 Kg.-Cal. 
Total heat in slag up to MP.=337+91+200=— 628 Kg.-Cal 
1,134 B.T.U.-Lb 
t° = 1,450. 
SM. =0.16970 (1 +¢ 
=0.16970 (1.56 
= 0.26566 
Latent heat of fusion. 
(14504273) (0.26566) (0.225) 
Lf. =103 Kg.-Cal. 
H. = 385 Kg.-Cal 
Hf. =150 Kg.-Cal. 


103 Kg.-Cal 


Total.. = 638 Kg.-Cal 


NorMat Siac 


Analysis 


0.1833 
0.1511 
0.1460 
0.2081 
0.1715 
0.2420 
0.2100 


02841 
01195 
.02810 
00378 
.07211 
02308 
.00227 


0.16970 
Norma. Siac. 
Superheated to 1,600°C. = 150° X 0.27559 
Total B.T.U. per pound of slag 


Heat mm Sreev. (C). SM.=0.19887 —(23.44+t°) —0.18427 
Heat in melted steel at 1,350°C.=300 Kg.-Cal. 250° X (0.18427) = 46 Kg.-Ca 
346 Kg.-Cal. -622.8 B.T.U 


MP. =1,450° 


- 41 Kg. 
1 


a 
>? 


te) 
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Gases 


Calculation of the Heat Carried Out of the Furnace 
in the Gases 


Having obtained the distribution of heat for the various re- 
actions occurring in the furnace proper, it becomes necessary 
to consider the flue gases. Table V gives the analysis of the 
flue gases obtained from the elementary distribution as com- 
pared to actual analysis. 
under “A,” following. 


The oxygen distribution is obtained 


OPEN HEARTH. SUMMARY (CaLct 


LATIONS 
(A) Five Gases: 
Ultimate analysis. CO 16.73 C =—4.56 O2=12.17 
CO 0.14 Cc 0.06 oO 0.08 
4.62 12.25 
CO, ( 4. 56=—98.70% —4.386 CO: = 16.082 
co ( 0.06 1.30% -—0.058. CO 0.135 
COr. Oo~11.69% Or: from all gases 23.249 
CO 0 ).07 O: above 11.773 
11.773 Free O 11.47¢ 
(B) Latent Heat Loss in Five Gases 
CO. = 0.135 CP. = 3.49 B.T.U.-Cu. Ft 0.135 X 3.49 47 B.T.U.-Cu Ft 


0.47 X 114,751 =—53,923 B.T.U 


Cubic feet of flUe gases made 


Sp.wt.-32 
CO: 16.082 0.12424=—0.01998 Dry gas made=10,004 pounds 
CO 0.135 0.07857 0.00011 10004 + 0.08718 = 114,751 cubic feet 
Or 11.476 0.08953 0.01027 H:0=—584 pounds 
No 72.307 0.07859 0.05682 = 35.6 grains-Cubic Feet 
Weight-Cubic Foot flue gas 32 0.08718 pounds 


(C) Mixture or Gases Berore ComBusTION 


Pounds Pounds T° Re- _ 
Gas Dry Wet generator SM SM xX» ¥ 
End 
(X) (Y) 
Producer 2,510 2,582 1,940 31277 1,523,002 
Air ; 7,378 7,484 2,012° 25642 3,806,435 
Flue 10,004 10,588 
Producer XX Y= 4,869,400 
Air ses 14,844,536 
19,713,936+ 10,004 —t . 1,993°F. 
Temperature of gas and air mixture before combustion 1,993°} 
Temperature of bath at end of heat 3,012°F. 
Temperature of regenerators 2,190°F 
D) ELevation oF TEMPERATURE T° UNKNOWN 
CO: 16,082 0.19000+0.00066 0.03055 +0.00000964 
co 135 0.2405 +0.0000119 T " 0.00032 +0.00000001 T 
Or 11.476 0.2104+0.00001040 0 02414 +.0.00000119 
No 72.30 0.2405 +0.0000119 0.17390 +0.00000860 


0.22891 +0.00001944 T 
Water at 35.6 grains S.P.=120°F 


Then 606.5+0.305 (49) =621.4 Kg.-C 
SM. 0.42 + 0.000103 (T° — 120°) 


49°C 
1,118.7 B.T.U 
B.T.U. generated 
Elevation T°-= 


Weight gases X specific heats 
B.T.U. generated by gases and in furnace 
sensible heat in gases (producer) 1,611,617 

-atent B.T.U. in producer gas 5 674,834 B.T.U. 
$.T.U. by oxidation, etc 1,072,904 B.T.U. 

Total 6,747,738 B.T.U. 
Less loss of CO value : §3,933 B.T.U. 
B.T.U. generated in combustion 6,693,805 B.T.U. 


6,693,805 B T U 
T° = —— — -- 
10,004 X (0.22891 +0.0000194 T) + 584 X (0.42 + 0.000103 T) 
T = 6,693,805 + (2,290 +0.194077 T+245+0.060152 T) 
Then 2,535 T+0.254 T?=—6,693,805. Quandatic. ax?+bx+c.=—D 
—b+ b*—/J/ac 
x= 
a 
Then T° =2.160°F 


Elevation of temperature 


mperature of air and gas mixture 1,993°F 
evation of temperature 2,160°F 
Temperature combustion 4,153°F 


In order to obtain the heat deposited in the regenerators it 
necessary to know the temperature at which the gases leave 
ie furnace. In order to obtain this it is necessary to obtain 
e temperature of the gas mixture, and this is accomplished 
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(E) Heat ABSORBED IN REGENERATORS. 
Temperature of the burned gases at regenerator end = 


TEMPERATURE OF GAS 
2,832°F. (Observed) 


Pounds of =e gas=10,004. Sensible heat =SM. =—0.22891 + (0.00001944 t”) 
Moisture = 584. = (0.22891 + 0.055054 
0.28396 
T° (Range) — (2,832 — 32°) =2,800°. 
Sensible heat = 2,800 X 0.28396 K 10,004............ - 7,954,080 B.T.U. 
Water vapor =S.P 120°F Latent heat at 120 B) Be FA's 
SM. = .424+0.000103 (2,832 —120) =0.42+0.000103 (2,712°) 
SM. = 0.699336 
Superheat in B.T.U. —0.699336 * 1 2,712 : 1,896.6 B.T.L 
Latent heat above : 1,118.7 B.T.1 
Total heat 3,015.3 B.T.1 
per pound of moisture 
Heat in the moisture = 584 = 3,015.3 1,760,935 B.T.U 
Sensible heat in gases 7,954,080 B.T.L 
Total passing to regenerator 9,715,015 B.T.U 
Latent heat in CO unburned 53,933 B.T.1l 


Total heat 9,768,948 B.T.U 


(F) Gases Passinc Out or THE REGENERATORS TO THE STACK 
Temperatt ire of the gases as observed . 1,252°F 
Sensible heat SM. =0.22891 + (0.00001944 t ) 

= ().22891 + (0.00001944) (1,252) 


0.22891 +0.025116.... 0.25324 
T° (range). = 1,252 —32 1,220°. Sensible heat = 10,004 X 0.25324 1,220 
3,090,748 B.T.U 
Water vapor. S.P.=120°F. Latent heat=1,118.7 B.T.U. 
Superheat = 1,252— 120 1,132°F. SM. =0.42 +0.000103 (1,132°) 
= (0.53660 
Superheat in B.T.U. =0.53660 X 1,132 X1 607.4 B.T.U. per pound moisture 
Latent heat 1,118.7 B.T.U. 
Total heat in moisture vapor 1,726.1 B.T.U. per pound 
Total heat in water vapor = 584 * 1,726.1 = 1,008.042 B.T.U 
Heat in gases per above = 3,090,748 B.T.U 
Heat from unburned CO gases = 53 933 B.T.U 
Heat out of regenerators Total 4,152,723 B.T.U 
Heat deposited in the regenerators. Ir 9,768,949 B.T.U 
Out 4,152,723 B.T.l 
Heat deposited in regenerators . 5,616,225 B.T.U. 
(G) Gases PASSING TO THE STACK. 
Heat in gases passing out of regenerators = 4,152,723 B.T.U. 
Average temperature of the stack as observed 1,200°P. 
SM 22891 +0.00001944 x T 0.24161 
Sensible heat in gas = 10,004 X 0.24161 * (1,200 — 32°) 2,823,056 B.T.U 
Water vapor = S.P. = 120 7 _ 
Latent heat - : . . 1,118.7 B.T.U, 
SM. =0.42 + 0.000103 (1,200 — 120°) 0.53124 
Superheat B.T.U.=0.53124 X1 x 1,080 $73.7 B.T.U 
Latent heat.. 1,118.7 B.T.L 
Total.... 1,692.4 B.T.L 
per pound 
Total heat in water vapor = 584 X 1,692.4 988,361 B.T.U 
Heat in gases 2,823,056 B.T.U. 
Total heat 3,811,417 B.T.U. 
Heat in unburned CO §3,933 B.T.U 
Total heat up the stack 3,865,350 B.T.U 
Total heat delivered to the regenerators ), 768,948 B.T.U. 
lotal heat going out of the regenerator: 4,152,723 B.T.U 
Heat deposited 5,616,225 B.T.L 
Heat gained in regenerators by producer gas 781,738 B.T.U 
Heat gained in regenerators by air 3,666,418 B.T.U 
Heat absorbed by gases 4,448,156 B.T.U. 
Heat deposited 5,616,225 B.T.U 
Heat absorbed 4,448,156 B.T.U 
Heat lost..... 1,163,069 B.T.U 
Efficiency of regenerators 79.22% 
Heat in gases passing to flue to stack from regenerators= 4,152,723 B.T.U 
Heat going up the stack = 3,865,350 B.T.U 
Heat loss in flue ; = 287, 37: 3 B.T.U 


in calculation (C). The elevation of temperature is then ob- 
tained by calculation (D), which gives the temperature of 
combustion. The heat absorbed in the regenerators is then 
obtained as in calculation (E) and (F). Finally the heat car- 
ried to and up the stack is obtained as in calculation (G). 

Calculation (D) gives the temperature of combustion. There 
has been considerable discussion as to just what flare tem- 
perature is reached in the open hearth. Since the material in 
the furnace reaches a temperature of over 3000° F., it would 
naturally follow that the temperature of combustion is con- 
siderably higher than the furnace itself. This high tempera- 
ture of 4153° F., as the temperature of combustion, would 
argue that a longer furnace might be more economical, and 
give greater heat absorption by the materials in the furnace, 
and probably less heat loss up the stack. 
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lable VIII gives the summary of the heat distribution and is 






the heat balance 











Conclusion 
HEAT BALANCE, 
H DistrRispuTION Per Ton r | T 
B.T.1 
Heat ateria arge ! 87,49 
wntak ¢ 3,050 


















Heat 
Heat | 


Heat 






Heat in gases passing t of regenerators 4,152,723 2 d 
Heat deposited in regenerator $5,616,225 44.06 
Heat taker t Dy air ar Ra n regenerat 4,448, 15¢ 4.89 

7% >? 


Eff 





ic1en 


Heat loss in flue t stack 287,373 4.4 





From the above heat balance it will be noted that the amount 


of heat actually used in the melting of the steel amounts to 
of the heat in the fuel, and the total amount 


but 10.11 per cent 





f heat used in performing useful work is 18.91 per cent, that 
the 


























is, the efficiency of an open-hearth furnace, giving furnace 


credit for reduction, slag formation, and melting metal, is 


less than 20 per cent. There are a number of ways of utiliz- 
ng the waste heat from the furnace, one of which is the util- 
ation of waste heat boilers connected to the stack Aside 


from this, and considering the furnace as a heating unit, there 
is great room for improvement in the furnace itself. 
In modern boiler houses and engine rooms there are gauges, 


etc., giving information as to the working of the apparatus, 


and in many plants there are steam engineers that make regu- 


lar use of the indicator as a guide to engine performance, but 


the use of gauges, etc., in the open hearth, has unfortunately 


not met with a favorable reception. Some plants have meters 
on their gas lines to each furnace, but this is the exception and 
not the rule, and where the meters are applied they are on 
natural-gas furnaces 

The 
may be 


having a recording mechanism on a furnace 
the On the 


from which this heat balance was figured, there were 509 re- 


value of 


noted from following. one of furnaces 


versals for the week. The average time for each reversal was 
10 minutes, the longest period on one set of regenerators was 
70 minutes, and the shortest period was 2 minutes. In open- 
hearth practice it is the custom for each turn to keep up one 
end of a furnace. That is the night shift might have the left 
end of a furnace and the day shift might have the right end 


of a furnace to keep up. One turn naturally favors its end of 
> 
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the furnace, and in the operation of the furnace will do all 
that it can to favor its side and keep it from cutting away, 
thereby placing all the wear and tear on the other end, as the 
case may be 

This practice leads to irregularity in the operation of the 
regenerators, and soon there is a good and a bad end to the 
furnace. The adjoining illustration shows the difference in 
A long period and then a short 
period on a regenerator naturally does not give a proper dis- 
tribution of heat to the regenerators, and 
generators will be at a lower temperature than the other. At 


time involved in the reversals 
one set of re- 


certain periods in an open-hearth heat it is necessary to have 


quick reversals, but there is no reason why these reversals 


M/IONIGHT 
8 9 10 “ 12 
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should not and could not be made of equal duration for each 
set of regenerators, thereby maintaining them at a balanced 
temperature. 

lf it were the practice to have all furnaces equipped with a 
would the 
superintendent would be aware of what took place at all hours, 
and, by to the 


furnace, would have a very good opportunity to effect economy 


recording mechanism which show reversals, the 


paying more attention utilization of heat in a 
[he above heat balance was for a set of two furnaces of & 
x 14’ 9”, such a 60-ton fur 
nace showing an efficiency of 18.91 per cent. 


There is a wide discrepancy in open-hearth design, as may) 


tons capacity, with a hearth 32’ 0” 


be noted by the following 


Plant. Capacity Hearth 
Duquesne 60 Ton 32, 0” x 14 9 
Se EE. ood cnc canis counabue 60 Ton 29’ o” x 14 11 
SS Se rere 60 Ton 40° o” x 15° 
Republic 60 Ton. 32° 0” x 15’ ¢ 


43° o” x 16’ 
There is an even greater variation in the dimensions of t! 


Lackawana 60 Ton. 


in the above furnaces than there is 
the hearth, hence it would follow that the utilization of he 
would be different, and it would be profitable to all steel mam 
facturers to know just what the 

fective for the result desired. The logical way to determin 
from a metallurgical 
would be in heating efficiency. 

Pittsburgh, Pa. 


regenerators, flues, etc., 


design would be most « 


this is standpoint, which in this ca 
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Rational Absorption of Hydrochloric Acid* 
By Dr. Theodor Meyer 


Whoever tries to acquaint himself with the methods and 
apparatus for the production of from hydro- 
chloric acid gas and reads the chapter of more than 100 pages in 

the of 
by the in 


Surely, | do not want to depreciate Lunge’s 


muriatic acid 


Lunge’s great treatise may easily have sensation 


wheels turning in his head, as said scholar 


Goethe's “Faust.” 
excellent work as the completeness and critical exactness of his 
be But 


processes and apparatus discussed by him are of such a variety, 


exposition of the subject can hardly surpassed. the 
the propositions and views even partly contradictory and often 
irrational, that much acumen and care is necessary to discover 


what is suitable and rational in the chaos. 


\s Lunge shows, even Hurter’s writings and experiments 
based on sound science and on practical experience contain 
many errors and lead in part to wrong conclusions such as 


might not be expected from an expert like Hurter. A point in 
for instance, the representation of the coke tower 
excellent The 
the who 
the 


question 


1s, 
condensation of 
of 


detrimental 


as the most apparatus acme 


“invention” 
to 


absurdity is Schloesing, finds 


of 


pre- 


cooling gases be and concludes that to 


Gas Concentration 
20% 30% 50% 


70% 90% 


S$. 


. 


Concentration 


Ac/ia 








a ee | | 





I ABSORPTION CURVES FOR DIFFERENT. GAS CONCENTRATIONS 


AND TEMPERATURES 


the absorption of the gases their temperature and vapor 
essure should be as high as possible 
is well kn vn th h b orption of hydrochlor.c a d is 


‘ 


exothermic reaction Lc 


rding to Berthelot when x grams 
HCl are dissolved in a gram of water 477.5. 


pre vlun ed - for 


157%" calories 
instance, the heat evolved in the formation 
of Baume corresponds to a rise of 
118° C. (212° Fahr.). It 
t the absorption will be easier and quicker the better means 


hydrocloric acid 20 


perature of is therefore evident 
provided to carry off this newly produced heat. 
jut the of 


duced also depends on the temperature. 


maximum concentration the hydrochloric acid 
For instance, when 
hydrochloric acid is absorbed from the gas of 5°@ concentra 
1 at 20° C. (68° Fahr.) it is still possible to produce acid of 
(32% HCl), 
Fahr.) a higher concentration than 28% cannot 
On the other hand, at 5° C. (42° Fahr.) a con- 
tration of almost 34% can be obtained. According to Hur- 
s calculations, at a temperature of ¢®° C. one gram of water 
ible to absorb 0.3040—0.0016 t gram HCL. 


The second most important factor which determines the ab- 


ndard concentration while at a 
so” C. (122 


obtained 


temperature 


1 


“translated from Zeitschrift fiir Angetwandte Chemie, February 


p. 97. 


1913. 
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sorption of hydrochloric acid is the content of HCl in the gas. 
apparatus for the production of muriatic acid from hydrochloric 


acid gas and reads the chapter of more 


than 100 pages in 
the gas mixture 
These two laws are the essential basis of the rational ab- 
sorption of hydrochloric acid. They are illustrated by the 
curves in Fig. 1 which have been plotted according to the 
tormula of Hurter: 
C = (0.3040 — 0,co16 t) P*™® 


in which C is the grams of HCI absorbed by 1 gram of water 


at the temperature ¢ and P is the partial pressure of the HCl 
gas in millimeters of mercury. 
The most important rule which may be deduced from these 


curves for the requirements of practice is to keep the con- 


centration of HCl in the gas mixture at not less than 20 or 30% 
if possible. 
the above considerations a 


Be side Ss 


number of other points 
must also be considered, especially the influence of the diluting 
air on the heat phenomena and the content of water in the 


gas mixture; the effect of cooling on the water precipitation by 


which latent heat is again set free; the speed of the gas; the 
impurities in the gas; the relation of hydrochloric acid of 
different concentration on the excess of air, and finally the 


particular properties of the materials used for the apparatus 


\bove all it is clear that a good and quick absorption of the 
HCl can only be accomplished by most intimate contact of the 
gas with water. This contact may be provided in general by 
three methods which are different in principle 

(1) The gas is subdivided into very small bubbles and is 
passed through the water by pressure or suction 

(2) The water is subdivided into exceedingly small droplets 
and made to act on the gas 

(3) As large a liquid surface as possible is provided to be 
cted on by the gas 


The method (1) iseful in the laboratory, but is not suit- 


ble for manufacturing 


a on a large scale, since if the depth of 
the liquid is low 


the gas bubbles pass through it too quickly, so 


that there is not sufficient time for an intimate contact. On 
the other hand, if the depth of the liquid is great a rather 
considerable amount of work would be required for the gas 


to overcome the pressure of the liquid, 
The method (2) was discussed unfavorably by Hurter in 1893 
(Journa 


Society Chemical Industry, page 226). His criticisms 


were justly refuted by Lunge, though they could be understood 


since the patented process of Newall and Bowman of 1874 
had not proven successful. But two points must be taken into 
consideration in explaining this lack of success Firstly, at 


that time no direct means had yet been evolved to subdivide 


liquids into such a very fine spray as is possible to-day. Second- 
ly. Newall and Bowman tried to apply the method in a 
wrong manner. It is well known that muriatic acid with 


more than 25% 
of 


HCl loses HCl when in contact with air at a 
5° C Fahr.) and this loss of HCl is, of 
with the 
\s the temperature increases that strength of acid which 


temperature (590 
course, the quicker the more intimate the contact 
air 
will remain constant in the presence of air is still further re- 
duced 60° C. (140° Fahr.) it HCl 
acid of at 32% Baume ) 
could be obtained by means of a water spray only if the HCl 


For instance, at is 23% 


This shows that muriatic least (20 
concentration in the gas is correspondingly high. 

But, even in this case, trouble is caused by the heat of ab- 
itself the the diluent 
could take it These two points 


were not sufficiently taken into consideration by Newall and 


sorption which manifests more, less 


gases are present which up. 


Rowman. As they carried out the process the spray of water 
acted directly on the gases coming from the furnace and this 
reaction took place in sandstone vessels which were con- 
nected by means of stoneware pipes, so that there was little 
opportunity for the escape of the heat evolved. We will show 
later that the use of spray water can give very good results 
if it is applied in the correct way and at the correct place. 
The method (3) is the one which is being generally and al- 


most exclusively used at present, although details of operation 
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greatly different forms are 
employed, such as towers with coke filling or stoneware fill- 
ing, 
tourills, and Cellarius cooling and absorption vessels. 
the 
hydrochloric acid, the big coke towers in connection with some 
On the 
with a 


vary greatly and apparatus of 


Lunge plate towers, stoneware vessels, and stoneware 


In England, the mother country of manufacture of 
other 
tourills final 


washing tower of stoneware of moderate dimensions are pre- 


stoneware vessels have remained chiefly in use 


hand, in continental Europe stoneware 


eminent. The Schaffner (Aussig) system with towers of 8 to 
Iz meters (26 to 40 feet) height filled with stoneware dishes 
are in particular favor. 

The large coke towers, which have a height up to 36 meters 
(120 feet), are generally built of sandstone, so that there is 
» produce a cooling action. If the 


little chance for the air t 


uncooled gases enter such a tower at the bottom a moderate 
cooling effect is obtained by the evaporation of the muri- 
atic that the heat 
becomes latent and as such is returned to the higher portions 


acid trickling down from above so 
of the tower where condensation takes place and the latent heat 


becomes free again, while the condensed acid trickles down 
. again, evaporates partly anew and so on 

The net effect of what happens is, therefore, that the heat 
is transferred to a somewhat higher point, while the real con- 
densation process is restricted to the highest and coolest part 
in the highest and 
part of the tower must, therefore, pass through the lower hot 
portion, and as the muriatic acid 
at the boiling point is not more than 20% or 13° Baume, it is 


evident that it is very difficult to get in this way a fairly high 


The hydrochloric acid formed coolest 


constant concentration of 


concentration of the acid. 

Moreover, in many cases the tower is not even able to re 
duce the concentration of HCl in the exit gases to the desired 
degree, so that it becomes necessary to pass the gas finally 
through a washing tower and the low acid obtained from it 
is a source of trouble. 

Formerly the hydrochloric acid was used principally for the 
Weldon process, especially in England, and for this purpose 
At present 
continental, 


a concentration of 16 to 18° Baume was sufficient 


the conditions have been changed, especially in 


Europe, where the Weldon process has been replaced almost 


smal 
mimercial 


completely by the electrolytic process. To have a c 
value, hydrochloric acid should have at present a concentra- 
tion of not 
the manufacture of aniline salts, a considerably higher con- 
to 24 


system of a 


less than 20° Baume, and for some purposes, like 


centration, up Baume, is required 
The a final washing 
tower, which is used largely in Germany, is undoubtedly superior 


number of tourills with 
to the large coke tower, since part of the sensible heat and of 
the heat 


with their relatively large outside surfaces and since the rather 


of absorption is carried off in advance by the tourills 


thin stoneware walls of the tower carry off far more heat than 
the sandstone walls in the British system, which are six times 
thicker 

Nevertheless, even in the German system about one-half of 
the absorption still takes place in the towers, especially if the 
inaccessible surface of the liquid in the tourills becomes covered 
fatty This trouble often when some 
oil or grease is put into the saltcake pan to prevent ebullition 


with impurities occurs 
In such cases a failure of the tourills often occurs and it may 
happen that in order to get the acid up to 20° Baume it must 
flow off at 15 to 17° from the tower and that the 
tower becomes so hot as to crack the walls. 
signed in a rational manner with pre-cooling and cleaning of 
the gases the acid flowing off from the tower has a concentra- 
tion of only 1 to 2° Baume. 

Effective pre-cooling cannot be obtained with air, especiaily 
with chemical stoneware as the only material that is really 
to be taken into consideration a wall-thickness of 10 to 15 


Baume 
In a system de 


millimeters (0.4 to 0.6 inch) must be used. The specific heat 
of water is four times that of atmospheric air if figured per 
weight, and more than 3,000 times that of atmospheric air 
if figured per volume. 
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After Fryer and others had made unsuccessful experiments, 
water-cooling was successfully introduced in connection with 
the invention of the absorption vessel of Lehmann and Cellar- 
ius in 1899, although their absorption vessel was originally not 
intended for water-cooling and could not be used with water- 
Vol. 21, 10609, When in 
[ had to solve the problem to get hydrochloric acid of 


cooling (Angew. Chem., page 1908). 
190I 
24° Baume from the gas of the Oehler muffle furnace, I tried 
to employ the new Cellarius absorption vessel by modifying 
its construction for water-cooling. The success was excellent. 

The gas coming from the furnace, after having been cooled 
to air temperature by passing it through 11 water- 


cooled vessels, was passed through a system of 35 absorption 


empty 


vessels placed in water circulating in the opposite direction 
In spite of pre-cooling and absorption cooling, a rise of tem- 
perature up to 80° C. was still obtained. 
miately in, the twelfth vessel and proves the intensity of the 


This occurred approxi- 
absorption. The acid running off from the front vessel could 
easily be obtained with a concentration 23.5 to 24 or even 24.5 
This concentration changed, of course with the fluctu- 
the the amounted tc 
about 40%. 
Jf the maximum temperature is displaced toward the exit, 


Baume. 


ations in concentration of gas, which 


this should be taken as a warning to restrict the water supply 
It is thus possible to control the operation of the 
absorption process with this type of apparatus by means of 
a few thermometers, which is much simpler than the measure- 


ment of the specific gravity, although the latter may also be 


somewhat 


observed in a convenient manner. 

After having been passed through the water-cooled vessels 
the acid was passed through a few air-cooled vessels and then 
through a washing tower, which yielded an acid of 1.5° Baume 
when supplied with pure water 

In 1902 C. Uebel the 
tourill which is, however, not intended for circulation of liquid 


devised a vessel similar to Cellarius 
through it, but especially for cooling of gases and vapors, for 
in nitric acid manufacture 


it from the Cellarius absorption tourill it might be properly 


instance, In order to distinguish 


called a condensation touri!l. It is being used now generally 
for pre-cooling the hydrochloric acid gases which it robs of 
their sensible heat and latent heat, while the Cellarius absorp- 
tion tourill takes away the heat of absorption while it is being 
formed 

In the course of time several more or less different forms 
of vessels have been designed, which, however, have no ad 
vantages over the original patented construction. Yet it cannot 
be claimed that the Cellarius 
quirements. 

In an ideal absorption vessel the gas and the liquid should 


tourill already satisfies all re 


act on each other in counter-current. Since the absorption 
makes the liquid heavier the liquid should enter at the top and 
leave the vessel at the bottom. In the Cellarius vessel. however 
the liquid enters and leaves at the bottom. 
enter where 


Jow off where the gas enters 


Further, the liquid 
should the gas goes out and the liquid should 
In the Cellarius vessel, how 
ever, the liquid enters and leaves alternately at the entrance 
and exit of the gas. 
half of its 
in counter-current 


The liquid, therefore, circulates in one 
well as horizontal only 
the gas, 
in the same direction as the gas. 

Moreover, an effective counter-current 
difficult by the the 
gases, which, measured between the centers of the gas inlet 
and the gas outlet, is only 50 centimeters (19 inches) for siz 
I and 70 centimeters (28 inches) for size H. 

This short length of the Cellarius vessels has another dis 
advantage. The front side of the vessels should be accessibl: 
by means of a passageway, say 1! meter (3.3 feet) 
while the width of two rows of tourills with their ends place: 
against each other is 225 centimeters (7% feet), including coo! 
ing boxes for size II, so that almost one-third of the floor 
space of the building is required for the passageways. 

Finally, it cannot be denied that the form of the Cellariu 


vertical as passageways 


with and in the other half flows 


arrangement is ren 


dered shortness of passageway of the 


wide 
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tourill is a little complicated, or at least that a simpler form 
could surely be made at less cost. 
lig. 2 is intended to realize the ad- 
tourill 
here in the 


The design shown in 


vantages of the Cellarius while avoiding its disad- 
The gas 
back to the 
front to the 
The 


is 140 centimeters (55 


vantages passes ordinary manner 


from the 
from the 


front of the absorption vessel, then 


back in the next absorption ves- 


sel, and so on 


the gas in each vessel 
and the 


current, since the liquid also enters the suc 


passage Way < yf 


inches). The gas liquid are¢ 


always in counter 


Section A-8 














FIG. 2.—-ABSORPTION VESSEL FOR HYDROCHLORIC ACID 


essive absorption and at the 


vessels alternately at the front 
ack Che liquid always enters near the surface and leaves 
it the bottom. As these absorption vessels are 160 centimeters 
63 inches) long, hardly one-fourth of the floor space of the 
their 


of these absorption vessels in- 


Inulding is required for the passageways. On account of 
sample form the manufactur 
Ives no difficulties 

vessel is the 


\n advantage of the Cellarius 


due to the 


quiet surtace, 


which is fact that the liquid enters and leaves 
height of the level of the 


absorption 


elow the surface The minimum 


iquid is the height of the saddle. Since my new 


essel has no saddle, it might seem that the level of the liquid 
uld not be maintained properly. However, it is easy to see 
hat the level depends entirely upon the drop 
to the influx into the next 


upon the 


from the exit 


mm one vessel vessel, or in case 
the last inclination of the 


the vessels are properly arranged with 


vessel, exit pipe 
a descent of 10 to 
to the 
adjust the level of the liquid so that 


is a few millimeters above the influx. 


millimeters (25/64 to 19/32 inch) from one vessel 


ext vessel, it is easy to 
In one respect the quiet surface of the liquid is liable to 


me a source of trouble. If the gas is not free from par 


les insoluble in water and if it contains especially fatty par 
liable to 


iid so as to prevent absorption. 


es, these are form a film on the surface of the 
When this happens it is 
Even when 


ng pure materials this was found to happen, and the cause 


ily observed by the fact that the vessel is cool 


the trouble was discovered to be a film of a white substance 
paraffine, which seemed to have had its origin in the rock 
By means of a gas filter such troubles can be avoided 
h certainty 
nstead of two gas inlet and outlet pipes three or four may 
easily attached to each absorption vessel, if this is desir- 
If the vessel 
ntended to serve for condensation only, the only change 
essary is to omit or to close the upper pipe for the entrance 
the liquid. The same vessel may, therefore, be used for 
1rption as well as condensation. 
Vhile an extended quiet surface of the liquid is most suit- 
e for the production of a strong acid it is by no means 
table for extracting the acid from dilute gases, which be- 
nes necessary at the finish of every condensation process. 


for the distribution or the mixing of gases. 
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\t that point it is proper to use a finely sub-divided spray of 
water or dilute 


can be 


acid whereby a most intimate mutual contact 


btained without danger of reducing the efficiency by 
the excess of air or by the heat of absorption, which is hardly 


noticeable in this cas« 


In the following I give comparative data for both types of 
ibsorption vessels, the figures of the Cellarius tourill referring 
to size I] 

arius Tourill I] Vew Absorption TI essel 
Length 103 cm., or 40 in. 160 cm., or 63 1n 
Width 65 cm., or 26 in. 55 cm., or 22 1n 
Total Volume 

110 liters, or 29 gallons 173 liters, or 45.7 gallons 
Liquid Volume 

jo liters, or 10.6 gallons 88 liters, or 23 gallons 
Gas Volume 

70 liters, or 18.5 gallons &s5 liters, or 22.5 gallons 
\bsorption Surface 

0.55 sq. m., or 6 sq. ft o&8 sq. m., or 9.5 sq. ft 
Cooling Surface 

1.4 sq. m., or 15 sq. ft. 2.3 sq. m., or 25 sq. ft 

Since only above 24 to 25% muriatic acid loses in 


concentration by contact with air it might appear practical 


the first glance to carry out the absorption process by 


nieans of a spray of water up to that limit and to absorb only 


the balance by means of a quiet surface of water. But this 


would be a mistake. Firstly, because the absorption apparatus 


for spray liquid cannot be easily constructed for water-cooling 


and, secondly, because the spraying requires power, which 


means an extra expense 


So far the absorption of the last traces of acid from the gas 
has been always carried 
out in washing towers as 
possible. Un 


doubtedly, in a 


vertical Section 


far as 
tower 
there is a much more 
intimate contact between 
the gas and liquid than 
tourills, but 
not nearly as intimate a 


spray ap 


in vats or 





contact as in 

paratus. 
Experiments made on 

a large scale have given, 





for instance, the follow- 
for the con- 
cubic 
before the spray 
cylinder 56 grams HCl 
1.9 grams SOs, 3.5 grams 


ing figures 
centration per 
meter: 











SO,;, and behind the 
spray cylinder 2.2 HCl 
and 28 grams (SO,-+ 


VWeur from abore 


SO.) figured as SO, 












acid. 
Where the object is to 
get the last traces of 
acid from the gases and 
to enrich the dilute acid 
thereby obtained up to a 
concentration of 4 to 6° Baume the most preferable procedure 
is to use water spray process and to circulate the obtained 
dilute acid directly through the absorption vessels in order to 
bring it up to the concentration which can be obtained with 
the acid concentration prevailing in the gas. 

In conjunction with the Deutsche Ton- und Steinzeugwerke 


hydrochloric 


ZS The final washing 

Yi \\ tower is in a sort of an 

// | \ intermediate position and 

] s . 

CS) has, therefore, no right 

# I] of existence whatever 

}/] for the absorption of 
— > — : 
| 
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in Charlottenberg* | have designed an apparatus for the treat- 
ment of dilute hydrochloric acid gas with spray water. 

The principles of this apparatus for which a patent has 
been applied is based on the following 

(a) The gas and the spray of water are to be brought into 
as intimate contact as possible so that the gas is “hydratized,” 
if we may use this expression 

(b) There should be no “dead corners” where there is no 
reaction, nor should the gas have any opportunity to avoid in 
part the action of the spray of water 

(c) The gas should be brought in a very slow and umtorm 
current in contact with the spray of water. 

(d) The spray of water should be in excess 

For this purpose the pipes through which the gas enters and 
leaves the apparatus are arranged in a tangential direction, the 
one at the conical or hemispherical top of the apparatus, 
the other at the bottom, while the spray nozzle yielding or 
milting the water spray is best placed in the center of the 
top (big 3.) 

The capacity of the nozzle is chosen in such a way that it 
gives almost the whole, but a little less than the whole quantity 
of the water which is necessary for recovering the HCl from 
the furnace in form of muriatic acid of the desired concen 
tration. The hydrometer or ther- 
mometer readings determine _ the 
exact adjustment of the operation, 
which is carried out by supplying 
the small additional necessary 
amount of water directly into the 
last ibsorption vessel The regula 
tion of the acid concentration 1s, 
therefore, very much simpler than 
with the present concentration sys 
tem with the final tower where it ts 
necessary to ascend the tower in 
each case 

Especially with high coke towers 
this is very inconvenient. It shoul] 
be pointed out that it 1s not suff 
cient as Lunge writes (Handbuch, °°" 
Vol. Il, third edition, page 375) ¢t 
control the concentration of the fin 
ished acid several times during the 
day, for when this is found too low 
it is then too late to repair matters 


since the whole apparatus is filled 


with acid of too low a concentration Horizontal 
The daily measurement and adjust- FIG, 4.—VERTICAI 
ment of the supply of water to the 

tower is therefore absolutely necessary. This is, of course, 


also necessary whenever there is any change in the amount or 
number of the charges 

In the final tower (excepting, perhaps, Lunge’s plate tower) 
about one-half of the volume is occupied by the filling material 
For this reason and on account of its low efficiency it is 
necessary to make the tower high, several times higher than 
the spray apparatus. The lifting of the water to this height 
entails an expense which is practically as much as the expense 
for generating the pressure in the spray apparatus. 

For towers of chemical stoneware the width is limited for 
constructive reasons, the maximum being about 1.4 meters 
(4.6 feet). Since about one-half of the cross-section in the 
same is taken up by the filling material, we have, with the 
spray apparatus of the same width, double the effective cross- 
section, while the velocity of the gas is reduced to one-half. 
However, the greatest advantage of the spray apparatus is the 
simplicity and cheapness of construction as compared with 
the final tower with its heavy foundation and high frame 
work and stairways 

According to the size of the hydrochloric acid plant and 
other circumstances one or more spray apparatus may be 
used and these may be connected in series or in parallel. 


*The European Associates of the German American Stoneware Works. 
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It is advantageous to place behind the spray apparatus one 
or more gas filters, filled with granulated acid-resisting ma- 
terial, in order to catch the acid particles contained in the 
gases as mist (dugew, Chem., Vol. 19, page 1313, 1906) 

By using this new spray apparatus it is possible to recover 
the acid in a much more complete manner and to clean the exit 
gases in a much better way than heretofore. The acid is 
completely removed from the gas so that it is possible to let 
the gas pass directly into the atmosphere. It is not necessary 
to pass the gas into the smokestack, thereby greatly impairing 
the draft, so that it is necessary to build it higher 

The other rules which are to be taken into consideration 
for the absorption of hydrochloric acid, as well as constructive 
details, have been described by me elsewhere (Th. Meyer, 
Sulfat und Salzsaure, Halle, 1907) 

| will, therefore, discuss only a few points bearing on the 
present subject. 

The principle is essentially as follows The more or less 
wet and hot gases, having been brought to a concentration as 
high as practicable, pass from the furnace with the least possible 
artificial suction into the pre-cooling apparatus. This consists 
of a preliminary empty vessel and a series of condensation 


tourills. 


Vertica/ Section 














Section 


AND HORIZONTAL SECTIONS OF FINAL PART OF APPARATUS 


\t the beginning of this system a little water is added if 


necessary The gases then pass through a stoneware ex- 
hauster and immediately afterwards through a gas filter 
after having thus been purified and cooled, the gases enter 
into the series of water-cooled Cellarius tourills or absorptiot 
vessels of my approved design described above. (Fig 3.) 

They finally pass through one or more water spray appa 
ratus and if necessary through a final gas filter. Fig. 4 show 
the horizontal and vertical section of the final part of th 
apparatus. 

With respect to the concentration of the hydrochloric aci 
gas, the apparatus for the decomposition of the sodium chlorid 
by sulphuric acid is of chief importance. The reverberator 
furnace which yields the most dilute gas is rarely found no 
at least in Germany, but in the same class there are the g: 
from the Hargreaves process and the gas from the decor 
position of magnesium chloride which is carried out on a cor 


mercial scale in the Stassfurt district, where the condensati 
of the HCl vapors is indeed very difficult. 

The gas from the muffle is also very low in concentrati: 
According to Lunge (Handbuch, Vol. II, 3 Aufl, pag 
276 and 277) the average concentration was 1.3% H' 
in one case and 2.6% in another case in the Chemische Fabr 
Griesheim. According to the curves in Fig. 1 it is impossil 
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to get a 32% acid from such a gas, even if a very low temper- 
ulure is employed such as is impractical on a commercial scale. 

If the much richer gas 
from 10 to 30% HCl would be 


contains 
gas 
the mutile a gas would be obtained from which acid of normal 
concentration 
of the 


from the pan which 


mixed with the from 


could be obtained (although the concentration 


mixture would not be the arithmetical mean, since the 


volume of gas from the muffle is eight times that from the 
pan) 
Usually, however, this mixing is undesirable, because pan 


acid and mufile acid are of different purity 

Chere is, however, another very simple way which is ap 
parently little known; to bring the muffle acid up to 20 or 20 
Baume. It is simply necessary to place the first one to the three 
tourills carrying the muffle acid in front of the absorption bat- 
The acid is, of 


tery on the side, 


pan pan course, not con 
nected into these tourills. I do not know if this easy way is 
used in factories 

It is certainly preferable to operate in advance with con 
centrated gases. | have worked on this problem for many 
years. The result has been on one side the Oehler furnace 


for bisulphate and on the other side the mechanical muriatic 
acid retort 


The 


mately 90%, 


(German patents 186,398 and 238,570) 


mechanical retort requires sulphuric acid of approxi- 
but the product of absorption is in proportion 
less impure 


With the 


muffles, it is 


Ce hk r 
} 


connected 
HC) 


With the retort it is possible to get an acid of 


furnace, consisting of several 


je to get a gas 


POSS! 


i containing 40 to 50'« 


in the average 


/ 


» to nearly 100'* 
lf the retort is placed behind the Oehler furnace so that 
the firing of the Oehler furnace also serves for the retort 


and if the Oehler furnace is 
combination 
saltcake 


esides other advantages it is able to yield a HCl gas of high 


from the 
this 
ordinary 


iisulphate coming 


further treated in the retort 


substitute for the 


represents a 
omplete furnace and 
oncentration which can be easily condensed 

Che pipes which conduct the gas from the furnace are liable 
to break 


stoneware, 


pretty often, whether they are made of fire-clay, 


glass or quartz. In order to avoid this it is ad- 


sable to insulate them well up to the point where they enter 


the pre-cooling apparatus, if it is not preferred to make them 


f sandstone 


Directly next to the preliminary vessel there is the battery 


pre-coolers. In this combined well as in the 


and the 


system, as 


hauster gas filter, so much impure acid is con- 


censed as corresponds to the humidity and the temperature of 


c gas 

With the saltcake pan, the Oehler furnace, and also with 
the retort, the condensed acid amounts to 3 to 6% of the 

tal acid. From the much more dilute and drier muffle 


not enough acid would be condensed: moreover, the 


mufile gas would enter the pre-cooling system at too high a 
perature. For this reason a little water is added through 
nozzle into the preliminary vessel, which must have for 
purpose an inside height of 1.5 to 2.5 meters (5 to 8 feet) 
Part of the heat is 
lered latent and the water vapor thus formed is taken along 


Ss water spray has a cooling action. 
the center of the cooling system where it is condensed 
ether with sulphuric acid and other impurities. 

the cooling system is arranged with cooling water running 
formly in counter-current so that it leaves the first vessel 

a! a temperature of 80 to 100° C. (176 to 212° Fahr.) the 

fos may enter at a temperature of 200° C. without any danger 

o! breaking. 
he gas filter was first used in hydrochloric acid manu- 

facture by Boulouvard (French patent 284,139, 1899), but at 

th wrong place, since it was placed directly after the furnace 

Bit the gas filter can be efficient only when acting on the cooled 

Ri The particular object of the gas filter is to precipitate 

particles carried along in a misty form. Together with these 

ac: | particles the greatest part of the impurities is precipitated. 
especially sulphuric acid, iron chloride, etc., as well as some of 
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the arsenic. But the filter also serves to catch any fatty par 
ticles which would prevent the absorption. 

One of the chief requirements of proper operation of the 
apparatus is the dimensioning of the pipes and of the draft 
built like lead or iron 


rule not to make the 


Stoneware pipes cannot be pipes tor 


any diameter. Hence the units of a 


hydrochloric acid plant too large 


Further, when designing a new plant, care must be taken 


to calculate as exactly as possible the quanities of gas 


which will be unit of time and to calculate from 


this the 


evolved per 


speed of the gas per second The cooling action and 


condensation, as well as the absorption, depend, of course, 


under otherwise identical conditions, on the time required for 


working off the charge. 


There are many sins committed against this principle, 


especially with ordinary saltcake plants, in so far as tourills 


and towers of the same type and size are used for the absorp 
tion system of both pan and muffle and only the number of 
tourills connected in series (instead of in parallel) is sometimes 
somewhat larger for the muffle. In the illustrations of Lunge, 
for instance, figures 138 and 152, both the pipes for the pan gas 
and the muffle gas are exactly the same kind and, therefore, 


of the same cross-section 


\s an example, let us take a large saltcake furnace in which 


5,300 kilograms of sodium chloride are treated in 24 hours 


producing about 1,930 cubic meters HCl at o° C., distributed as 
follows 

From the pan 1,160 cubic meters HCl= 5,800 cubic meters 
gas of 20°* concentration at o C. 8.560 cubic meters gas 


at 130° C 


rom the muffle 770 cubic meters HCl = 38,590 cubic meters 


gas of 2° concentration at o° C 62,580 cubic meters gas 
awe < 

Therefore the rate per second is as follows 

Pipe line from pan: 99 liters gas after the furnace 6; 
liters after the pre-cooling system 

Muffle pipe Line: 724 liters gas after the furnace = 447 
liters after the pre-cooling system. If an internal diameter 


of 25 centimeters (97 inches) is assumed for the pipes carry- 
ing the cooled gas, we find a speed of flow of the gas of 1.37 
meters per second in the pipes for the pan gas and a speed 
of 14.77 meters per second in the pipes for the muffle gas. 

gas, the pipes of 25 centimeters 
pipes of 45 (18 
inches) diameter (the largest which are available) the speed 


Even if, for the muffle 


diameter should be replaced by centimeters 
of the muffle gas would still be 4.55 meters per second, that 
is, three times the speed of the gas from the pan. 

Pipes with a diameter of 45 centimeters (18 inches), how- 
ever, can hardly be used between the Cellarius tourills, even 
gas inlets and outlets 


have a diameter of only 30 centimeters (1134 inches). 


if the largest size is chosen, since the 

There is, therefore, nothing left but to split up the absorp- 
tion system for the muffle gas into two or more lines in parallel 
construction of the gas filter, as 
made by the Deutsche Ton- und Steinzeugwerke according to 


For instance, for the 
my design, I always specify one filter for the pan and three 
in parallel for the muffle gas 

Even the best condensation apparatus cannot be maintained 
Always a little air will enter and the more 
air will enter in the greater the suction. 


absolutely tight. 
For this reason it is 
very important to maintain the draft not higher than is neces- 
sary. 

The new spray apparatus can also be used in combination 
with the exhauster and gas filter advantageously for the 
auxiliary condensing system, the object of which is to avoid 
the escape of acid vapor during the operation when the furnace 
doors are open. 

The dilute hydrochloric acid obtained in this way (for 
instance, in an Oehler furnace 3.7° Baume, 4.8% HCl, 0.24% 
H,SO,, and 0.007% Fe,O,), mav be used even though not espe- 
cially pure, as an addition to the main absorbing system so as 
to increase the total output of muriatic acid. 

The great the muriatic acid 


problem of industry—the 
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mechanical furnace—is still a problem of the future and for 
the present there is little hope that it will soon be solved. 
But, even so, I trust I have shown that there are still many 
promising problems to be solved with respect to increasing 


the efficiency of operation in mechanical as well as hvgieni 


An Electrolytic Theory of the Corrosion 


of Iron. * 
By Bertram Lambert 


The ‘ap ition of electrolytic ideas to the question of the 
corrosion of iron has been discussed by Whitney,’ Cushman,’ 
Tilden,” Walker,* Armstrong’, and many others, but much con 
fusion and misunderstanding has arisen owing to the different 


interpretations used by the various writers 


The American writers have discussed the question from th 
standpoint of Nernst’s conception of the source of electrom 
tive force between a metal and a solution. It seems to follow 
from their reasoning that all iron (even if it be chemically 
pure and physically homogeneous) ought (a) to rust in con 
tact witl t xvgen ( t iuse the deposition of ) 
per t l ns of copper salts 

The ent writers experiments < I ved ry na iny 
doubt t rot in be prepared wl will not rust on long 
expos to air at vater (either distilled or ordinary tap 
watt ind wil t cause the eposit n whet laced in even 
strong s f r sulphat ' — "7 ; 

rdinar ns 

It al 1 t ( v \ ul supporters I < 
ponents | ly theories that a ectrolytic the 
the t 1ror ist “sta hn the uestior 
the n in pure fr vater 

( this iper 1s t now ta si le and natural 
lev e! tl deas of Faraday 1 electrolysis will give 
1S nnings I Satista theory tl corros 
ror the t lete as ving to the lack of exper 
mental " it e wl te cordance with wel 
esta shed S al whicl S t aftecte vy the question 
whethe s soluble t t ible extent in pure a 
? te A t 

l ] ‘ t while ry nercial impure n 

eadily d s when iced in dilute sulphur tl ure 
etal l iffectec nless etallic connection is ade 

betwee! ind another more electronegative metal, « er witl 

in or wit! t the liquid Unde these nditions the pure nc 

diss < t the t nm ceases in ed itely he etall ntact 

betweet It ni ind the re ¢ t negative el ent 18 
rakes 

In impure ne the more electronegative element is already 
present within the mass of the metal, in the fort f minute 
impurities, such as copper or lead, or perhaps as another form 
of the metal which is relatively electr negative t the mai 
mass rT the etal 

Whenever we have two metals (or two modifications of the 


Same metal which re el “trie ully different. that is. have dif- 


ferent solution pressures, and they are placed in metallic con 


tact in an electrolyte, then the relatively electropositive part 


will dissolve with the production of an electric current flow 
ing through the electrolyte from the electropositive to the 
electronegative pole, and in the possite direction through the 
metal 

The rat f such a reaction depends: (a) on the magnitude 
of the difference of electric potential—that is, the differenc« 


of solution-pressure between the two metals or the two modi 


"A 4 er read befor e Faraday Society at the Manchester Meeting, 
Friday, April 4, 1913 

tJourr Amer. Chem. So 1903, 25, 394 

*Trans. Amer. Elektrochem. Soc., 1907, 12, 403 

®*Trans. Chem. Soc.. 1908, 93, 135¢ 

‘Tourn I n ind Steel Inst 1909 1 0 

5Science Progress, 1911, 22, 311 

®Trans. Cher Sox 1912, 101, 2068 et se 
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fications of the same metal, and (b) on the resistance offered 
by the electrolyte to the passage of the electric current. 

No part of the metal can dissolve unless an electric current 
actually passes through the electrolyte. The rate of the re- 
action may, however, be so infinitesimal that the amount of 
metal passing into solution will not be sufficient to respond to 
chemical tests even after long periods 

Let us consider, in this light, the case of a piece of ordi- 
nary commercial iron in contact with the electrolyte water 

Such a piece of iron is impure and not homogeneous—there 
are some parts of it which have a different solution-pressure 
from other parts, and so when it is placed in contact with the 
electrolyte water we have all the conditions for the production 
of an electric current. 

If the conditions are such that an appreciable electric cur 
rent can pass between the two electrically different parts of the 
iron the metal will dissolve at the relat vely electropositive 
parts. The fact that iron is practically insoluble in pure water 
(in the absence of oxygen) shows that the current which 
actually does pass is so infinitesimal that the amount of iron 
dissolved cannot be detected, even after long periods, by chem 
cal means 

This may be due to two causes, namely, (a) the small m 
nitude of the electromotive force owing to the small difference: 

f tential between the electrically different parts 
metal, and (b) the great resistance offered to the passa f 


in electric current by the electrolyte 


The writer’s experiments’ seem to be generally accepted as 
proving beyond any doubt that commercial forms of iron will 
underg rrosion quite readily in contact with pure water and 

re oxygen in the complete absence of carbonic acid or an 


tther acid—that the only essentials for the corrosion of ordi 


lary iron are water and oxygen. It is generally believed tl 


iron must pass through a process of solution before rust 
( ed ind s wh le the met il s ract« ally I | 
pure water alone, it must be soluble in the presence 
en. It follows, then, that oxygen must bring about s 
alteration in the conditions of the “voltaic circle” ommers 
n and water—in such a way that a greatly increased el 
rrent passes between the electrically different parts of 
r bal 
That oxygen can bring it such a inge of nditior 
beautifully illustrated by an experiment described by Dunst 
ind Hill.* Cushman’ has shown that if a piece of mmet 
iron is left in contact with a solution of sodium chloride 


which a little phenolphthalein has been added, a pink color 


elops in the solution which is in contact with some parts 
the metal These color nes, which are always confir 

to a portion (or portions) only of the metal, indicate t 
presence f hydr xyl ions (or free alkali) at these port 


After being kept some time. the metal beneath the pink zor 
remains quite bright, but corrosion takes place gradually 
the other parts of the metallic surface 


This experiment shows that the solution is | 


eing electroly 
and that the iron is passing into solution at those parts 
marked out by the pink color of the phenolphthalein 


1 
~¢ 


shows also that some parts of the iron are electrically differ 
from other parts, and that the electromotive force produ 
by these differences of solution-pressure is enough, under 
conditions, to cause the passage of an electric current of 
cient magnitude to produce perceptible electrolysis of the s 
tion of sodium chloride 

It was shown by Dunstan and Hill, however, that the e> 
of this electrolysis was conditioned by the presence of oxy 
because, in the absence of air (or oxygen), the pink zones 
not developed. and therefore an electric current sufficient 
produce perceptible electrolysis could not pass 

Oxygen, therefore. must do one of two things—it mus 
some way or other increase the electrical differences bet) 
the parts of the metal and so increase the electromotive | 


"Loc. cit., pp. 2056 et seq 
8Trans. Chem. Soc., 1911, 99, 1853 
*Amer. Soc. Testing Materials, 1907 
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or it must reduce the resistance of the circuit. When a piece 
of commercial iron is put into water in a vacuum, iron strives 
to pass into solution at the relatively electropositive part of 
the metallic surface, but hydrogen, produced by the electrolysis 
of the water, is deposited at the relatively electronegative part. 
This film of hydrogen, forming almost simultaneously and 
covering up the negative pole, introduces an enormous re- 
sistance into the circuit, and reduces the electric current to an 
almost negligible strength, so that the rate at which the iron 
passes into solution is infinitely small. 

Oxygen dissolved in the water probably acts by deoxidizing 
the hydrogen deposited at the negative pole—destroying the 
polarization—and so allowing a greater current to pass between 
the electrically different parts of the metal 

If this argument is true, then commercial iron ought to pass 
into solution, in the absence of oxygen, if it is placed in an 
electrolyte, such as copper sulphate solution, where, instead of 
the non-conducting hydrogen film, there would be a conduct- 
ing film of metallic copper produced at the relatively electro 


negative pole. I:xperiment shows this to be true. Commer- 
cial iron, when brought into contact with a solution of pur 
copper sulphate in a vacuum, causes the immediate deposition 
of copper on the iron just as readily as when the experiment 


is conducted in the presence of air; in a short time all the cop- 


per is removed from the solution and iron takes its place 
iron rusts 
and water, oxygen plays an important part 


lving of the 


It seems to be clear then that when commercial 


in contact with air 


in the actual diss iron, quite separate and dis 


tinct from its later function of converting the dissolved iron 


into rust 
The formation of rust from the dissolved iron is not, as it is 
sometimes supp a simple oxidation of th 


ssible for the 


sed, ferrous ions 


ferrous ion to be oxidized to the 


ferric ion by means of ordinary molecular oxygen 


readily be proved by a simple experiment. If a solution of fer 
i 
s 


rous sulphate is made strongly acid with sulphuric acid and 
xygen is passed through the solution, comparatively ‘ittle 
ferric salt will be found in the solution even after the oxygen 
is been passed through it for several days. The greater th 
roportion of free sulphuric acid present, the less the oxida- 
n which takes place The oxygen only oxidizes the undis 
ated ferrous hydroxide formed by the hydrolysis of the 
ferrous salt, and since ferrous hydroxide is a very weak base 
lrolysis is very nsiderabie unless a large excess of acid 


present 


n the rustin iron, then, the metal passes into solution 


is ferrous ions owing to electrolytic action between the elec 


ically different parts 


f the iron, oxygen playing an essential 
rt in the pr ine with the 


present in the water to form undiss: fer- 


The ferrous ions then com! 


cess 
vdroxyl ions ciated 
us hydroxide 
Fe + 20H = Fe(OH) 
\t this stage oxygen plays a second part, converting the fer 
us hydroxide into ferric hydroxide or some hydrated form 
ferric oxide (rust) 
$Fe (OH), +0 2H.0 = 4Fe(OH) 

Che fact that iron rust produced under ordinary atmospheric 
that 


carbonate of 


nditions is shown, on analysis, to contain carbonic acid 


st formed under such conditions is a basic 


n—does not necessarily prove, as has been supposed, that 


Wet 


rric hydroxide absorbs carbon dioxide, so that the carbonic 


rbonic acid plays any essential part in its formation 


id found in rust formed under these circumstances may very 
bably have been absorbed from the air by 


rmation 


the rust after its 
It follows from the theory that if we could produce metallic 
n chemically and physically homogeneous it ought not to 
ist, because there would not be any differences of solution- 
essure on its surface, and therefore no cause for the produc- 
n of electric currents when the iron was placed in an elec- 
lyte. 

It would follow also from the theory that the production of 
coherent and absolutely homogeneous coating, of whatever 
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nature, on the surface of commercial iron would prevent cor- 
rosion. The bearing of this on the question of passivity 1s 
discussed later. 


The Properties of Chemically Pure Iron Considered in Con- 
nection with the Electrolytic Theory of Corrosion 

The present writer” has prepared chemically pure iron, and 
it has been found that such iron can be exposed to the action 
of air (or oxygen) and water (either distilled or tap-water ) 
for an apparently indefinite time without showing any signs 
of corrosion. It must be strongly emphasized, however, that 
chemical purity is not the only essential. 

In the preparation of pure iron by the writer’s method the 
same sample of ferric nitrate, treated in exactly the same man- 
ner throughout its conversion into iron will not always give 


like speciments of the metal. 


One batch of iron will rust quite readily, while another 
batch can be exposed for many months to the action of air and 
water without showing any signs of corrosion. All the pieces 

f the same batch behave, as a rule, in a precisely similar 


manner Now 


any difference between the batches cannot be 
due to differences in chemical composition. The only possible 
variable factors are temperature of reduction and rate of cool- 


differences in the product must be of a physica 


and not a chemical character 
It is a very striking fact that the pieces of iron which will 
not rust can also be put in solutions of copper sulphate or 
er nitrate, of any strength, without causing copper to be 


deposited on the iron, while pieces from a batch of iron which 


rusts always cause the 


deposition of copper from the same 
solutions of copper salts. Sometimes the copper is deposited 
uicl while at other times several hours may elapse before 
the deposition of copper takes place. The metal is always 
ittacked at one or more points, and the deposition of copper 
spreads fi these points over the whole surface in a very 
rt time 
It is clear fr hese experiments that physical differences 
n iron of the same high state of chemical purity can cause 
st profound differences in its behavior 
If ‘the theor s tru ve should expect such results In 
he f the n which does not rust and is unaffected 
solutions per sulphate or copper nitrate, the metal 
s bably physically homogeneous, at any rate on the sur- 
fa [There would, therefore, be no differences of solution- 
pressure (no electrically different parts) on the surface of the 
metal, and so no tendency for the metal to pass into solution 
lectrolytic action when the metal was put into an electro 
lyt Sin ron could not, therefore, pass into solution, we 
should not expect rusting to take place, nor should we expect 
the deposition of copper on the iron from solutions of copper 
salts 
The processes preceding corrosion and the deposition of 
copper from copper salt solutions upon metallic iron are un- 


doubtedly similar in character 


1 f } 
In thie Case r the 


and 
n of copper from solutions of copper 


samples of pure iron which rust 


which cause the d 


salts, the 


epositic 
metal, although chemically pure, is not physically 
homogeneous, owing probably to some inequality in the tem 
perature of reduction or the rate of cooling. 


If such be 
on the 


the case, differences of solution-pressure would 


exist surface of the metal, and when it was put into 
an electrolyte there would be a tendency for electric currents 
to be set up electrically different points. In 
the air, this would lead to 


in copper salt solutions to the deposition of copper. 


between the 


water, in presence of corrosion, 
An inter- 
esting confirmation of such an argument is furnished by the 
following experiments. 

Some pieces of the pure metal were taken which had been 
exposed to the action of water and air for several months 
without showing any signs of They, were care- 
fully dried between pure Swedish filter paper, and then some 


of them were subjected to pressure in a polished agate mortar 


corrosion 


“Trans. Chem. Soc., 


1910, 97, 2430; 1912, 101, 2068. 
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by an agate pestle, while others were left untouched. Some 
of the pressed pieces were then put in distilled water and 
exposed to the air; they rusted in the course of a few hours, 
rust forming first at the edges which had not been pressed 
by actual contact with the agate, while the pressed portions 
remained quite bright. Others of the pressed pieces were 
put into a solution of copper sulphate; copper was deposited 
immediately on the metal, deposition first commencing at the 
unpressed edges of the pieces 

The pieces of iron which had been dried, but not pressed, 
neither rusted when placed in contact with water and air 
again, nor did they cause copper to be deposited from copper 
sulphate solution, so that it was the application of pressure 
alone which caused the profound alteration in the properties 
of the iron 

[his again is readily explained by the theory. If a piece 
of iron be originally homogeneous and part of it be sub- 
jected to a strain, then the piece will consist of two parts, a 
strained and an unstrained part. It will contain two different 
modifications of iron, each having a different solution-pressure 
If such a piece of iron be put in an electrolyte, there would 
now be a tendency for the passage of an electric current be- 
tween the two electrically different parts, and so we should 
expect corrosion to take place when the iron was placed in 
contact with water and air. The fact that corrosion and 
the deposition begin at the unpressed part shows that this part 
is relatively electropositive to the pressed part 

These same points are illustrated in a striking and beautiful 
manner by the use of the ferroxyl reagent described by Cush- 
man and Gardner.“ The pure iron which does not rust is 
unaffected by the ferroxyl reagent, while the pure iron whic 
is not physically homogeneous, or has been subjected to 
pressure, causes the development of the beautiful colors 
which indicate electrical differences, or differences of solution- 
pressure on the surface of the metal 

There are, however, some properties of pure iron which 
could not be predicted from the theory, but which cannot be 
considered as arguments against it. 

The behavior of pure iron towards solutions of copper 
chlorine is altogether different from its behavior towards 
solutions of the sulphate and the nitrate. Pure iron which 
has remained uncorroded after many months in contact with 
water and air, or which has remained unaltered in solutions 
of any strength of the sulphate or nitrate of copper, causes 
the immediate deposition of copper when placed in a solution 
of copper chloride, even when the solution is very dilute. The 
same effect is producted if sodium chloride is added to copper 
sulphate or nitrate solutions in which the iron has remained 
unaffected for long periods. The experiment is very striking 
if carried out in the absence of air. The iron quickly dis- 
appears, leaving behind finely divided copper, which in the 
course of a few hours is itself converted into white insoluble 
cuprous chloride 

Further, if a tube be taken containing pure iron which has 
remained unaltered in copper sulphate solution for a long 
period, and the temperature of the tube be raised to 100 deg 
C., copper is deposited on the iron, and in a short time all 
the iron passes into solution, leaving behind small crystals of 
copper 

These facts led the writer to suspect that the pure iron 
might conceivably be covered with a thin coherent film of 
some protective substance, and most careful experiments were 
carried out to test this possibility. It was finally decided, as 
the result of these experiments (Joc. cit.), that this curious 
behavior could not be accounted for by the presence of a 
protective film of either oxide or hydride on the iron. 

The curious behavior of the pure iron towards copper 
chloride solutions is interesting if considered in connection 
with the behavior of the metal in sodium chloride solution. 
Even very dilute solutions of the chlorides of the alkali metals 
have a remarkable action in starting the corrosion of pure 


“Corrosion and Preservation of Iron and Steel, p. 48. 
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iron which has withstood the action of water and air for long 
periods without showing any signs of corrosion. The action 
of salt solutions on pure iron is at present under inv estigation, 
and the results are not ready for publication. 

It is well known that ordinary commerical iron is rendered 
passive by certain substances, ¢.g., nitric acid, solutions of 
caustic alkalies or chromic acid, and that such passive iron, 
so long as the passivity persists, will not rust in contact with 
pure water and pure oxygen, and will not cause the deposition 
of copper from very dilute solutions of copper sulphate 

In view of what has been said above, it seems probable that 
these substances have the power, in some way or other, of 
altering the surface of commercial iron so as to destroy, 
temporarily, the electrical differences on its surface—to pro 
duce what might be described as an “electrically equable” sur 
face. The result of this would be that the iron would possess 
no tendency to go into solution in an electrolyte and so would 
not rust when placed in contact with air and water 

Much the same sort of “electrically equable” surface 1s 
produced in a plate of impure zinc when it is amalgamated 

Since passivity can be produced by such widely different 
substances, it is not improbable that the “electrically equable” 
surface produced is not always of the same nature 

The writer is inclined to the view, which is as yet un 
supported by experimental evidence, that substances which 
protect iron from corrosion have the power, in some way or 
other, of destroying or reducing the electrical differences 
which always exist in commercial forms of iron—that they 
have a passiviving effect—and that the substances, like the 
chlorides of the alkali metals, which stimulate corrosion, do 
so by increasing these electrical differences. This would ex- 
plain the remarkable behavior of pure iron towards copper 
chloride and alkali chloride solutions. For the present, how- 
ever, the subject must be left open 


A New Sodium and Sodium Peroxide Factory 


\ new electrochemical company has been formed in Norway 
under the title of Frederiksstad Elektrochemiske Fabriker 
\. S. The capital is $100,000. Mr. I. J. Moltke-Hansen, who 
was formerly in this country, and later works manager of the 
Norwegian Ashcroft sodium factory, is to be managing dire« 
tor and general manager. The works will be located at Fred 
eriksstad, Norway. For the present the manufacture of metal 
lic sodium and sodium peroxide will be taken up while the in 
tention is to add soon the manufacture of other compounds 
The enterprise is stated to be backed by an important Nor 
wegian financial group 


A New Testing Laboratory 


The Abbe Engineering Company, of 220 Broadway, New 
York City, manufacturers of pulverizing and grinding machin 
ery, vacuum pumps and pressure blowers, have opened an ad 
ditional testing laboratory for the grinding, mixing, and crush 
ing of samples submitted by prospective customers. The new 
laboratory occupies the entire ground floor of the building a' 
Huron and West Streets, Brooklyn, N. Y. The laboratory | 
equipped with pebble mills of various sizes, “Max” mills, cut 
ters, crushers, excelsior mills, vacuum pumps, and pressut 
blowers. 

It is also intended to install an up-to-date bolting reel. : 
which the different meshes of Swiss silk bolting cloth sold | 
this company may be used for bolting samples. 

The primary object of this laboratory is, of course, to obta 
a more thorough and practical knowledge of the particu! 
material to be tested for customers, so that recommendatiot 
for machines are based on experimental facts. 





The Elmore vacuum process produced 1137 tons of co) 
per concentrate at the plant of the Sulitelma company, N 
way, during the month of February, 1913. 
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Some Effects of Temperature Upon the Re- 
sistance of Graphite and Carbon. 
By Edwin F. Northrup 


In connection with a test upon a graphite electric furnace, 
which the writer designed for use in his researches upon the 
resistivities of metals at high temperatures, observations were 
made upon the resistance of graphite beyond the temperature of 
melting nickel. The graphite was Acheson graphite of best 
quality and it was found that this graphite is remarkably con- 
stant in resistance up to a temperature of at least 1500 deg. 
Che following table is self-explanatory : 


Ww kilowatts supplied to primary 
of trans:.rmer. 
As amperes through furnace. 
Ve volts at terminals of graph- 
ite heater. 
Time Ve Ve 
P.M W As Ve 


resistance in ohms of graph- 
As \s ite heater. 
Remarks 


4 2.5 99.4 20.4 0.205 Room temperature, 23° ( 
4.20 5 104.0 19.64 0.189 
4.25 ».52 104.8 19.6 0.187 Pb melts, 327° C. 
4.30 1 S56 105.0 19.6 0.187 Visible red Zn melted 
4.40 6 105.0 20.0 0.190 
_ Opened switch for 4 minutes Sb melted at about 4.35, 630° C 
4.45 2.58 107.0 20.5 0.191 
4.50 » 57 105.8 20.46 0.193 
5.01 68 106.4 1.2 0.199 The vapor of boiling Zn ob 
scured the view for a tine 
5 OR > ge 109.8 22.1 0.20 Copper starts melting. 
$10 2.92 110.2 22.3 0.202 Copper all melted, 1084° C 
a0 2.88 108.2 22.5 0.208 
5.30 2.67 103.2 21.8 0.211 
5.36 9g 107.2 28 0.212 Sb boiling 
tz > 29 107.0 >? 76 0.21 Nickel starts to melt 
5 40 > 29 107.0 2? 76 0.212 Nickel all melted, 1452° C. 
sa & 105.0 22.38 0.213 
6.00 3.0 110.0 296 0.209 “Lavite” not yet melted (“Lav 
ite’’ melts at 1525° C.) 
60 0 109.8 2.8 0.208 ‘Lavite” not melted 


Opened switch 


The writer, being aware that ungraphitized carbon (as an 


lectric light carbon) has a marked negative temperature co- 
fheient, devised the following experiment which exhibits the 
lifference between this material and graphite in a striking man- 
ner \ rod of graphite and a rod of carbon were selected, 
each 114 in. long and '% in. in diameter. 
nnect 


These were used to 
graphite. Two holes were 
drilled in each plate of graphite into which were inserted, for a 
listance of % in, 


together two plates of 
the ends of the carbon and the graphite 
ods. The graphite plates were connected to the low-tension 
side of a 2-kw. transformer which yielded, with 110 volts on 
its primary, 


' 


22 volts on open circuit on its low-tension side. A 
rheostat was put in the primary side of the transformer to 
imit to an approximately constant value the current delivered 
by the secondary. On closing the circuit the graphite rod came 
juickly to incandescence while the carbon rod, in parallel con- 
nection with it, remained for a time dark, because of its higher 
resistance at a moderate temperature. After a fraction of a 
ninute the carbon rod began to heat, and in doing so its re- 
istance rapidly lowered so that it took more current than the 
raphite rod, and it in turn became brilliantly incandescent, 
vhile the graphite rod greatly declined in brilliancy. 

The writer concludes that, for small laboratory furnaces at 
ast, graphite makes a better resistor material than ungraphi- 
zed carbon. When a constant potential was applied to the 
rminals of an electric furnace made of Acheson graphite 
he watt input registered on a wattmeter remained remarkably 
nstant, without any adjustment of rheostats, over a tempera- 
re range as great as 1400 deg. C. 
rnace is extremely easy. 

Palmer Physical Laboratory, 

Princeton, N. J. 


The regulation of such a 





In sampling ore automatically, time samplers which re- 
ive a falling stream of ore for a definite period of time, are 
garded as the best devices for the purpose. They operate on 
ie principle of taking the whole stream for a portion of the 
me, in distinction to that class which attempts to divide the 
tream of ore and cut part of it all the time. The lack of uni 
irmity in the falling stream renders the latter type of machine 
naccurate. 
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The Uranium and Radium Situation.* 
By Dr. Charles L. Parsons. 


Some months since 


reached the U. S. Bureau of 


Mines of an increased demand for carnotite ores from Colo- 


rumors 


rado and that these ores were being shipped abroad in some 
quantity. Further, it was reported that the methods of produc- 
tion involved large losses of material and that methods for con- 
centrating low-grade material now being thrown on the dump 
were greatly needed. Accordingly, Messrs. R. B. Moore and 
K. L. Kithil were assigned to the task of investigating the situ- 
ation with headquarters at Denver, where the Bureau estab- 
lished a laboratory for the purpose of investigating the rarer 
metals occurring in the western part of the United States and 
problems bearing upon the prevention of waste and increased 
efficiency in the mining industry. The surprising conclusion 
has been reached that while all the radium placed upon the 
market in the last few years has been produced in Europe, a 
large portion of this output has come from American ores. 
Radium institutes have been established in Austria, France, 
Germany and England, a European science and industry have 
been and even the 
uranium present with the radium has been manufactured into 


developed from American radium ores 
marketable condition only in foreign countries and returned in 


finished condition to our own, American hospitals and phy- 
sicians have been forced to procure from abroad such radium 
as they could afford for experimental purposes, and investiga- 
tions in our governmental and university laboratories of the 
wonderful properties of radium and their possible application 
to the eradication of disease and the development of industry 
have been hampered by the almost prohibitive prices at which 
the finished material is held. 

While the Austrian government, realizing the untold possi- 
bilities of the radium ores of St. Joachimstaal, has purchased 
the mines, put their output under direct governmental super- 
vision, and has entered into an arrangement whereby this ore is 
worked up in cooperation with the Vienna Academy of Sciences 
for experimental purposes in a carefully administered radium 
institute, America has allowed her large and much greater re- 
sources to be exploited on a basis which wastes perhaps irre- 
trievably a large portion of the material mined, and has ex- 
ported carefully selected ores at a price by no means commen- 
surate with its radium value if worked up at home. 

Even before carnotite was exported, pitchblende of the high- 
est grade was sent out of the country at the time when the 
world’s radium output was supposed to be coming from Aus- 
trian ores. At least 20 to 25 tons of high-grade pitchblende 
has been sent out of the country. Within the last two years, 
however, foreigners have realized the value of our carnotite re- 
most of the that has 
gone abroad in this ore. 

During the last year, carnotite carrying 28.8 tons of U,QO,, 
from which 88 grams of radium chloride or 11.43 grams of 
radium bromide could be obtained, were produced. 


sources and radium been exported has 


Practically 
all of this ore was shipped abroad for the extraction of radium. 
The value of the radium salts extracted would be at the mini- 
mum market price $528,000. The total supply of radium salts 
from all other sources including the Austrian mines was prob- 
ably not more than 3.65 grams of radium chloride, basing the 
production of the Austrian mines for 1912 upon that of 1911 
which is known. 

Pitchblende, the richest of all uranium minerals, is composed 
mainly of uranium oxide, but also carries lesser quantities of a 
large number of other substances. It has been found in small 
quantities in Connecticut and in the feldspar quaries of North 
Carolina. Practically the total American output has come from 
the mines in Quartz Hill, Gilpin County, Colorado. The min- 
eral is a heavy black substance which can be readily identified 
by any one who will suspend a sample of the pitchblende above 
a photographic plate wrapped in black paper and kept in the 
dark for a few days with a key or other metal opaque to 
radium radiations placed between the sample of ore and the 





* Published by permission of the Director, Bureau of Mines. 
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piate so that when the plate is developed a shadowgraph of 


the object may identify the ore. Pitchblende may carry as high 


as 50 per cent. uranium oxide, although the average ore is not 


nearly as rich 


Carnotite is a yellow mineral consisting mainly of potassium 


uranyl vanadate but containing also small amounts of barium 


and calcium compounds. Being a uranium mineral as is pitch- 


blende it necessity carries radium, although it has not yet 
been definitely established that the uranium and radium are in 
equilibrium as they are in pitchblend« However, it is known 
that in our western carnotite the amount of radium is not far 
from the equilibrium ratio and in calculations given above an 
allowance of 10 per cent has been made to cover this possible 
deficien While carnotite is known to occur in smaller quan 
titi n other states, the more important deposits are scattered 


Utah 
Green River, Thompson’s Moab, 


nsiderable area in Colorado and embracing 
Meeker and Skull Creek, Colo., 
Table Mountain, 


he largest proportion of the ore, 


Over a Cf 


Ri hardson, Pahreah, and other 
Utah 


produced in or around Paradox Valley in southwest Colorad 


places in 


} 


however, has been 


from which it has to stand long hauls by pack animal or wagon 


railroad. Carnotite alwavs carries vanadium as well as 


uranium and radium, but wholly on its 


allowed for the 


is purchased almost 


radium content, comparatively little being 


vanadium present 


The ore consisting of a fine grained sandstone containing 


yellow finely pulverulent carnotite occurs in pockets and is 


easily mined As ore below 2 per cent uranium oxide cannot 
at the 


the ore has been thrown on the dump and is now being wasted 


present time find a market, a considerable portion of 


as material of lower grade has to be discarded on account of 


the long haul and the fact that European buyers have set this 


standard as to quality. Ores of higher grade are sometimes 
obtained, but they occur only in small pockets and it is generally 
advisable to mix these high-grade ores with ores of somewhat 


lower grade in order to increase the marketable output. Ore 
of 2 per cent uranium oxide 


per ton f.o.b. New York 
In the 


is now worth approximately $75 
mining that 5 
f material capable of concentration are thrown upon the 
to market 


f these carnotite ores it is probable 
tons 
ton that finds its way To develop 


dump for every 


methods for concentration of these ores and save the valuable 
material now wasted is one of the problems before the Bureau 
of Mines with fair 

It is difficult to 


been produced up to the present time, but it is 


prospect of a successful conclusion 


estimate the total amount of radium that has 


uite certain that 
if the ores which have been mined in this country and abroad 


and sold for radium production have been actually worked up 


into this material there is now in existence something like 40 


grams (1! unces) of radium. The price of radium salts 


varies somewhat. In large quantities it has been $60,000 pet 


gram for both radium chloride and radium bromide, although 
the latter c: metallic radium 


ntains less in proportion to its 


weight than the former. It should be remembered, therefore, 
that it is more advantageous to purchase radium chloride than 
radium bromide. In small quantities the average price has been 
about $2,500,000 an ounce 
plainly that the United States 


Austria as the 


$80,000 per gram which represents 


The figures given show very 


has taken the palm from radium-producing 


country of the world. Very few people have been cognizant 


of the fact that the United States has such deposits within her 


borders. Up to the present time very little interest has been 


taken in the matter and only one firm has engaged in the ex- 


traction and refining of radium in this country—a condition 


which is deplorable. This firm has not yet entered the radium 


market 


Practically every ton of ore mined in 1912 went abroad, and 


as the American deposits are far from being inexhaustible 


we are rapidly depleting our own reserve and are shipping from 
the country material of great value and of unknown possi- 
bilities which cannot be replaced 

The applications of radium are still too little understood to 
admit of statement. Its marvelous 


definite discovery and 
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properties have already changed our ideas regarding the con- 
stitution of matter and scientific investigation will undoubtedly 
lead to valuable results which we cannot now even foresee. 
\ltogether too many incorrect statements and vague specula- 
tions have been placed before the public as to its use in medi- 
cine \ report of the Institute and 


the many minor laboratories experi- 


recent London Radium 


articles emanating from 


enting in the application of radium to therapeutics all tend 


to show, however, that it has a real value, the certain applica- 
tion of which must await further experimentation. In the 
neantime no credence should be given to the many stories that 


are sure to be printed unless they are backed up by the highest 


medical authority, which will always give publicity with 


caution 

The best medical authorities appear to agree 
present time radium has not been proved to be specific for any 
disease, although it has been shown to be helpful in many cases 


and the outlook for its future application to certain diseases 


not easily treated otherwise are decidedly encouraging 
\pparently no uranium is worked up in the United States, 
but according to statistics gathered by the division of mineral 
resources of the United States Geological Survey about $14,000 
United 


It is one of the few materials shipped abroad as 


worth of its oxides and salts were imported into the 
States in IQIT. 
ore and returned in manufactured form 

A preliminary report on Uranium, Radium and Vanadium, 
by R. B. Moore and K. L. Kithil, will soon be issued by the 
Bureau of Mines bulletin 
Colorado and Utah and the pitchblende deposits of 
the former state. It 


[his describes the carnotite de- 


posits of 


t 
also contains detail of which the fore- 
going is simply a general summary which cannot fail to be of 
value to all 
their development 
Division of Mineral 
[ Ss 


those interested in our mineral resources and 


Technolog 


Bureau of Mines 


The mineral production of Canada in 1912, according to 
Mines 


shows an increase of nearly 29 per cent as compared with that 


preliminary estimates by the Canadian Department of 


f 1911. Porcupine was the only new contributing district of 


There 


was an increased output in all the provinces during the year 


any importance, with a gold production of $1,750,000 


Copper and asbestos contributed to the increase in Quebec 
nickel, copper and gold in Ontario; coal in Alberta; gold, sil 


ver, copper, lead, zinc and coal in British Columbia. The pro 


1 
al 


uction of cement is interesting; the Canadian output increased 


over 26 per cent; the imports, 116 per cent, and total consump 
tion, 34 per cent 

Paraffin Paper for Spot-Plates.—The Mine & Smelter Sup- 
ply Company, Denver, has recently devised a substitute for the 
ordinary porcelain spot-plate for laboratory use. It consists 

f a pad of paraffined sheets of white paper, from which a 
sheet may be torn when it can no longer be used. The paraf- 
fined surface causes the spots to assume a spherical form, in- 
stead of spreading and running together as is likely to be the 
case with porcelain surfaces 

Potash Lands Withdrawn.—Three tracts of land in the 


desert basins of California and Nevada have been withdrawn 
from entry, as they are believed to contain valuable deposits 
f potassium salts and brines. The national government is at 
the same time making provisions to relieve the present chaotic 
condition regarding such lands, and will endeavor to provide 
legal basis for the development of 


a safe the deposits now 


known and any that may be developed in the future 
Transvaal Gold Production.—The number of companic 
eporting to the Transvaal Chamber of Mines in January, 1913 
The quantity of ore milled during that period 
was 2,347,929 tons 
an average duty of 8.69 tons per twenty-four hours 
The yield for the month wa 
The yield per ton of ore milled w 


was sixty-one. 
There were 10,009 stamps in operation wit! 
Tube mill 
in commission numbered 286 
>&9 3900 fine ounces gold. 
6.56 dwt. 
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was «ck 


g experimental lecture 


Che 


a, while a most interesti! 
red in the evening by Professor Kenrick two sessions 


Saturday were devoted to the presidential address of Prof 
Lash Miller and to the symposium of papers on electri 
sition 
Excursion to Philadelphia 
irly on Friday morning the members of the Society wert 
n by a special car to Philadelphia and from there to 
sdowne, Pa., where the works of the Crucible Steel Cast 
Company were visited Besides the oil-fired crucible 
naces the feature of principal attraction was the two-ton 
steel furnace (the only one 


hling-Rodenhauser induction 
is type in the United States) 
ind explained by Mr. Cunningham, Mr. vom 
as a Roechling-Roden- 


furnace 


This was shown in opera 
Jaur and Herr 


enawa. It is, however, not run now 


ser combination furnace, but as a pure induction 
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vis the works of Harrison Bros. Company, on Gray’s Ferry 

Road, where lead paints, lithophone, and contact sulphuric acid 


by automo 


at 


are manufactured, while the other party was taken 


Company’s works 


biles to the United Gas Improvement 
Point Breeze \fterward all met again at Broad Street Station 
and returned to Atlantic City 

The hotel headquarters were at the Hotel Traymore, where 
all protessiol al sessions were held in the solariun No official 
dinner or smoker had been arranged for the meeting But 
section Q held several informal sessions in the “Icebox” and 
élsewhere a 

Business Meeting 

The annual business meeting of the Society was called to 
wrder in the morning of Thursday, April & by the President, 
Dr. W. Lash Miller, of the University of Toronto. From the 

the Secretary it was learned that the Society is in 


report ol 
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a flourishing condition, the total of the investment funds being 
more than $6,000 and the membership on December 31, 1912, 
being 1350. 

The result of the latter ballot for election of officers for the 
next year was then announced. 

Dr. E. F. Roeber is the new president. 
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Dr. Joseph W. Richards and Mr. Pedro G. Salom were re- 
elected secretary and treasurer respectively 

Prof. C. F. Burgess, Prof. S. A. Tucker, and Mr. C. P. 
Townsend were elected vice-presidents, and Mr. F. A. J. Fitz- 
gerald, Dr. J. W. Brown, and Dr. C. G. Schluederberg man- 
agers. 

Convection and Radiation of Heat 

Dr. Irving Langmuir, of the Research Laboratory of the 
General Electric Company, of Schenectady, N. Y., presented 
two papers on the convection and radiation of heat. The chief 
results of the first paper are as follows: 

The total energy loss from a heated surface in a gas consists 
of two parts, convection and radiation. 

If the emissivity of the surface is known the radiation can 
be calculated from the Stefan-Boltzman law. 

Wr=5.9 X 10" ¢ (T,;—T,*) watts per sq. cm. (3) 

e is the emissivity of the surface, and varies for different sur- 
faces from 0 to 1. For any one surface it is accurate enough 
for most purposes to consider it independent of the temperature. 

Free convection from a surface consists essentially in con- 
duction through a film of gas of definite thickness, and can be 
calculated by the ordinary laws of heat conduction when the 
film thickness is known 

The loss by convection is equal to the product of two factors, 
thus : 

We=S (¢,— %,) 

S is the shape factor, and depends only on the shape of the 
body and on a quantity B, a constant for any given gas under 
given conditions of temperature and pressure. B is equal to the 
thickness of the film of relatively stationary gas through which 
conduction takes place in the case of convection from a plane 


surface ¢, — ¢, is equal to kdT where k is the heat con- 


T, 
ductivity of the gas. The heat conductivity can be readily cal- 
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culated from the specific heat and viscosity of the gas. Tables 
of ¢ for air, nitrogen, hydrogen, carbon dioxide and mercury 
vapor are given. A curve of ¢ as a function of the tempera- 
ture is given for air in Fig. 1. 

The shape factor S has been calculated by the author of the 
case of convection from planes, cylinders and spheres. 

In this way the following formulas for convection are de- 
rived: 
For Plane Surfaces: 

wW,e= B watts per sq. cm. 
3 
For Horizontal Cylinders of Diameter a: 
W.=S (¢:— ¢,) watts per cm. 

where S is found from a certain equation given in the paper. 
But it may be more easily determined as follows: 

In Table I S as a function of a/B is given. If a curve 
is prepared from this data the value of S may be found in 
any particular case with great ease. 


Taae | Suare Factor ror Wires 




















































































































































































































Ss a/B Ss a/B Ss a/B Ss a/B 
0.0 0.0 5.0 0.453 10 1.696 30 7.738 
0.5 0.56 x10" 5.5 0.558 12 2.263 32 8.370 
1.0 0.594 x10-" 6.0 0.671 14 2.844 34 8.995 
1.5 0.725 x10 6.5 0.788 16 3.438 36 9 622 
2.0 2.752 x10-* 7.0 0.908 18 4.040 38 19.25 
2.5 0.0644 7.5 1.032 20 4.645 40 10.87 
3.0 0.1176 8.0 1.160 22 5.263 42 11.50 
3.5 0.185 8.5 1.291 24 5.877 44 12.14 
4.0 0.265 9.0 1.424 26 6.505 46 12.77 
4.5 0.354 9.5 1.561 28 7.122 48 13.40 
5.0 0.453 10.0 1.696 30 7.738 sO 14.03 
For Spheres of Diameter a: 
W S (¢,— %,) watts 
where S is found from the equation 
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FIG. 2.—-RADIATION FROM HORIZONTAL AND VERTICAL SURFACES 


In each of these cases the convection can be calculated if » 
know ¢:—4¢, and B the film thickness for a plane surface 

For air at atmospheric pressure and room temperatu: 
experiments on wires of various sizes and on plan surfaces 
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give B independent of the temperature of the heated body 


The experiments on wires gave B= 0.43 cm. and the experi- 
ments on vertical plane disks gave 
B= 0.45 cm 
From horizontal plane surfaces the convection from the 
upper surface is about 10 per cent. greater than from a vertical 
surface, but from the lower surface about 50 per cent. less than 
from the vertical surface (Fig. 2). 


The emissivity of various me.allic surfaces was found to be: 


Black Body ..100 
Copper, oxidized ecient , 72 
Copper, calorized .. bwin ga 
Silver ; 3 
Cast iron, bright - . 2 
Cast iron, oxidized és ‘a 62 
Aluminum paint pasha aa 50 
Gold enamel : 37 
Monel metal, bright....... 43 
Monel metal, oxidized : ; 13 
The total surface losses from these metals at various tem 


peratures up to 600° C. are given in a table in the paper. In 
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FIG. 3.—TOTAL LOSSES FROM HEATED SURFACES iN AIR 
the curves of Fig. 3 are given plots of the total energy losses 
calculated by adding the radiation (from Stefan-Boltzman law) 
ur onvection (from (¢ ¢,)/B) 
long and Petit’s law and Lorenz’s law for the relation 


een convection and temperature of the hot body hold very 


satisfactorily up to very high temperatures. At low tempera- 
} 


ti these equations probably give the convection even more 
a ately than those calculated from the film theory, but at 
h temperatures the film theery gives much better results. 


Fi thermore, the newer theory enables the effect of the shape 
an size of the body to be taken into account 

r forced convection, that is, loss of heat in strong air cur- 
r the film theory does not seem to apply. On the other 
hard, an equation derived by A. Russell seems to agree well 
W the experimental data available, 

r other gases than air, or for air at other temperatures 
the value of B can be assumed to be inversely 
Proportional to the density of the gas. This will give results 
usvally accurate enough for the calculation of convection from 
small wires. 


or ressures, 
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[he second paper by Dr. Langmuir deals with the calculation 
of the shape factor of solid bodies and gave especially a prac- 
tical formula for rectangular furnaces. 

Dr. W. L. Miller referred to the analogy 
between heat diffusion and diffusion in liquids. 


In the discussion 


Dr. Hering, in discussing Dr. Langmuir’s film on the sur- 
face of a body giving off heat, referred to the reverse phenome- 
non, namely, the importance of the film on the surface of a 
body which receives heat, like a boiler tube. A single postage 
stamp pasted on the outside of a boiler tube is not charred. But 
if enough stamps are pasted one above the other, the last one 
will be 


charred. As to the enormous difference between the 


emissivities of different substances, it might look ridiculous at 
first glance to silverplate the outside of an electric furnace in 
order to reduce its radiation loss, but it was certainly worth 
while to take the emissivity of the furnace walls into consider- 
ation, as it would permit the use of thinner walls. 

Dr. Richards also emphasized the importance of keeping the 
If the radi- 


ation from the outside surface is reduced, its temperature rises 


outside surface of a furnace clean and polished. 


and the loss of heat by conduction through the walls is also 
reduced on account of the reduced temperature difference inside 
and outside. 


Experiments with Furnace Electrodes 


A paper on this subject was presented by Mr. F. A. J. 
Fitz Gerald, of the Fitz Gerald & Bennie Laboratories, Ni- 
agara Falls, N. Y., and Mr. A. T. Hinckley, of the National 
Carbon Company, Cleveland, Ohio, Some years ago the Na- 
tional Carbon Company commenced an extensive series of ex- 
periments for the purpose of finding the best methods of mak- 
ing large carbons for the larger sizes of electric furnaces com- 
ing into use so as to obtain a thoroughly trustworthy electrode 
that would not fail under the severest usage and at the same 
time give the smallest wear under the particular conditions 
which surrounded its use. This study also involved the prob- 
lem of joining electrodes together so as to avoid the loss in 
“butts.” 
their paper the methods used in 


Ihe authors describe in 


testing the experimental electrodes and some of the results 
recently obtained 

The real density, that is, the density of the material free 
from pores, may be considered as a measure of the chemical 
composition of the material, and increases as the amount of 
thus an indi- 


cation of the relative rate of oxidation of the electrode, it being 


hydrogen in the hydrocarbons decreases. It is 


a general rule that hydrocarbons high in hydrogen are most 
readily oxidized 

The determination is made by grinding the sample to such a 
fineness that all pores are open to the liquid medium. For 
ordinary carbon electrodes particles passing through a screen 
Car- 
bon ground to pass through a 200-mesh screen does not show 


having 100 meshes to the linear inch are sufficiently fine 


any increase in the second decimal place in the density de 
termination. The weighed sample is placed in a small specific- 
gravity bottle with kerosene oil of known density, and evacu- 
ated to 5 mm. of mercury so that the pores are filled with the 
oil. The bottle is then filed with the oil, brought to a given 
temperature in a thermostat and weighed. The precision of 
the measurement is 0.5 per cent. 

The apparent density, that is, the density of the carbon 
including the pores, may be considered as a characteristic of 
the mechanical structure. It is influenced by every process 
through manufacture of the 
electrode, and is in general a measure of the relative rate of 
electrode in For large eiectrodes 
the most satisfactory method of determination is to weigh the 
whole electrode and calculate its volume from its dimensions. 
To secure a precision of 2 per cent the weight and length 
should be measured to 1 per cent and the diameter or periphery 
to 0.5 per cent, 

The electrical resistivity of carbon electrodes varies with 
both the real and apparent densities. 


which the carbon goes in the 


disintegration of the use. 


Its determination is not 
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necessary so much to show the physical properties of the car- 
ion as to provide a means of comparison in electrical terms. 
With large electrodes its determination is made most readily 


by passing direct current through the whole carbon and 


measuring the potential drop through a known distance. For 
rdinary purposes it is sufhicient to measure the resistivity to 
0.0001 ohm, a precision of about 5 per cent This means, ap 


proximately, that the volts, amperes and length must be meas- 
ured with a precision of 1 per cent and the diameter or per- 
iphery with a precision of 0.5 per cent. If these rules are fol- 


lowed the magnitude of the testing current is of no importance, 


provided that it is not sufficiently great to heat the carbon 
appreciably. Care must be taken in selecting the points for 
the potential contacts that the distance between them and _ the 
current contacts is so great that the equipotential surfaces are 
substantially plane surfaces at right angles to the axis of the 
electrode The resistance of the potential contacts may be 
practically eliminated by drilling small mercury cups in the 
carbon or pressing the contact pins against the carbon at a 
pressure of about 3000 Ib. per square inch (210 kg per square 
centimeter) when using a millivoltmeter having a resistance of 
1.07 ohms 


Service Tests —Useful as the laboratory tests are on 
electrodes, they do not give suthcient information as to what 
may happen when the electrode is put in actual service. A 


serious objection to some of the earlier carbon electrodes used 




















FIG. 4 TOINING CARBON ELECTRODES 


in electric furnaces was the large percentage which broke in 
servic 

Another important consideration in furnace electrodes was 
the life, some electrodes giving apparently much longer service 
than others. It is not implied that the astonishing variation in 
the figures for electrode consumption that is found in technical 
iterature is due altogether to differences in the electrodes used, 
for this is in large part explained by the irrational method of 
estimating electrode consumption. For example, however use- 
tul from a purely commercial point of view the method of 
estimating electrode consumption in pounds per ton of steel 
may be, the important consideration when comparing elec- 
trodes is to determine how many kilowatt hours are generated 
in the furnace per unit weight of electrode. Studied from this 
point of view it is found that great variations exist 

In experimenting with the manufacture of carbon electrodes 
it is, therefore, necessary actually to use them in an electric 
furnace and thus test their behavior under working conditions. 

Finally, in working on the problem of making electrodes 
which can be joined together, laboratory tests of the electrical 
resistance of the joint, or even tests of its mechanical strength, 
are not sufficient. It is necessary to use the jointed electrode 
in a furnace and determine just how it behaves throughout a 
series of runs 
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The authors describe the tests to which the electrode was 
submitted in an open-are furnace of the Siemens type, wher: 
it worked above a molten bath 

In making a test the furnace was charged with cast tron 
and steel borings, and the electrode lowered until an arc was 
started. Then, if it was simply desired to find out if the elec- 
trode would stand severe usage without breaking, the power, 
which should normally have been 150 kw, was increased to 
200 kw or 250 kw. In general it is advisable to use an elec 
trode, in a furnace of this sort, with a current density of not 
more than 40 amp per square inch (6.2 amp per square centi- 
meter), but occasionally higher current densities are necessary 
or desirable, so that the electrode must be constructed to stand 
these. Thus, in the experiments to determine the resistance 
under severe conditions, current densities of 50 amp to 65 
amp per square inch (7.8 amp to 10.l amp per square centi 
meter) were used. Moreover, for short periods the current 


amp per square inch (11.9 amp pet 


density was as high as | 


4é 


square centimeter). 


In making tests of carbon consumption it was soon found 


that in order to get consistent results the furnace must always 
be run under identically similar conditions. Before beginning 
a series of heats the electrode was carefully weighed. Then 
the furnace was charged with the cast-iron and steel borings 
these melted down and the furnace tapped. After a certain 
number of heats, usually eight, were run off the electrode was 
again weighed, and the total kilowatt hours used was divided 
by the loss in weight of the electrode, which gave the kilowatt 
hours per pound of electrode consumption 

As a result of numerous experiments it has been found that 
the joint best suited to the average furnace needs is mad 
using a cylindrical threaded plug, which is screwed equal 
tances into the ends of the two electrodes to be joined \ 
shallow rounded thread proves better than a pointed one, 
even a truncated one, as there is less tendency to breakas 
during assembling \ specially prepared paste is used to 
sure good electrical contact, but this does not interfere in a1 
way with unscrewing the joint when it is desired to replace 
section. Fig. 4 shows this method of joining electrodes 

In order to determine the resistance of the jointed electr 
to severe usage the method followed was just the same 
in the case of the ordinary electrode as regards overloadin: 
but in addition to this a long series of heats were made so tl 
the behavior of the joint as it finally worked down to t 
bath could be noted 

A very important consideration in the case of jointed el 
trodes is the resistance of the joint. The method of meas 
ing the resistance of the joint is described in detail 

A large number of electrodes which had gone through 
ferent manufacturing processes were tested in the furn 
simply for the purpose of determining whether or not tl 
would break in use when subjected to the severest conditi 
such as overloading, sudden changes of temperature, etc., 
as a result much knowledge has been gained as to the cau 
of electrode breakage. 

In order to study the influence of different manufactur 
processes on the consumption of carbon under definite co 
tions of use a large number of electrodes were manufactu 
these being divided into several series. Only one of th 
merous factors entering into the manufacturing process 
varied in any series, every other condition being kept the s 
When the electrodes were made they were tested by 
regular laboratory method, and then submitted to the s« 
tests described above. In this particular investigation 
have been six series of carbons tested. 

As regards the real density no variations have been f 


all electrodes giving the same results. As the attempt | as 
made so to adjust conditions of manufacture that there s! d 
be no variation in this physical characteristic the results y 
be considered as highly satisfactory, and give reasons 

believing that the great variations found in other character 5 


were due simply to the deliberate differences in manufactt' g 
process and not to some unknown causes. 
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Considerable differences were found in the apparent densities 
The 


most interesting results, however, were those obtained in de- 


of the electrodes tested, these varying from 1.40 to 1.50. 


termining the kilowatt hours used per unit weight of carbon, 
that the 


The importance of this discovery can scarcely 


for it was found extreme variations were as much 


as 100 per cent 
be overestimated as showing the great influence manufacturing 
conditions may have on electrode economy. Such astonishingly 
large variations were at first viewed with suspicion, for it was 
feared that they were really due to the way in which the 
the not to 

Experiment showed, however, that 


electrodes were used in furnace and inherent pe- 


culiarities of the carbon 


when tests were repeated the results checked in a satisfactory 
way 


In testing the jointed electrodes a great number of heats 


were made so that the behavior of the joint itself when in the 


furnace could be noted. Fig. 5 is from a photograph showing 


a partially consumed joint. In one set of tests an electrode 


] 


was made by joining four 15-in. (380 mm) sections together, 


10 in 
the 
added 


sixty 


thus making an electrode 60 in. long and 
(254 T he 


cables was top 


(1520 mm) 


mm) in diameter electrical connection for 


made at the and 


With 
the 


section, new 
this 


electrode 


sections 
electrode as it electrode 


the 


to the wore away 


heats were made, behavior of throughout 


being excellent. 


Irom several tests, details of which are given in the paper, 














FIG. 5.—CONSUMPTION OF ELFECTROD! 
s seen that the resistance »f the jommt decreases as the el 
ode gets hotter. It appears that the heating of the join 
improves the contact between the sections and the connecting 
lug 


In the discussion which followed Mr. Petinot referred to th 


lifficulties of joining electrodes im actual furnace practice 
\t a joint (as they were formerly made) it sometimes ha, 
pened that all the current passed through the nipple which thu 
hot, the the 
oint cold. It may be advisable to make the nipple of 
graphite, but if satisfactory electrodes 10 ft. 15 ft. or 20 it 


than method 


ecame very while outside of electrode at th¢ 


was 
mg could be made, they would be better any 
f joining 

Dr. Richards advised to use as long electrodes as possible 
nd make the connection as close to the furnace as possible. 
Mr. Hansen agreed that long electrodes are very nice with 
may become with 


furnaces, but they a nuisance 


As to the electrode consumption, he pointed 


tationary 
lting furnaces. 
it the importance of oxidation by the slag 
In reply to a question by Dr. Whitney as to electrodes with 
lineral materials, Mr. Hinckley replied that certain mineral 
aterials the life of 
he joint is a graphite mixture. 
Mr. Lidbury said that the most important point in connec 
n with electrodes is that they should not break under “rea 


But as Mr. Fitzgerald said, there is a 


increase electrodes The paste used i 


treatment.” 
fference of opinion between manufacturers and users of elec 


nable 


odes as to what is reasonable treatment 


Aluminium Nitride. 





y ° . . ~ 
\ paper on aluminum nitride and the Serpek process, by 
’r. Jos. W. Richards, of Lehigh University, was the first 
é per of Thursday afternoon. It was essentially the same 





uper as presented by the author before the New York section 
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of the Electrochemical Society and published in 


full in our March issue, page 137. 


American 


New, however, were the following notes on the Serpek re- 
action 


rhe decomposition of alumina by carbon in presence of 


nitrogen to form aluminium nitride is a reaction which is 


interesting to study and compare with analogous reactions 


Professor Baron, in 1760, tried to reduce alumina by carbon, 


but was unable to obtain the temperature required 


] 


Oerstedt, in 1817, devised a way to decompose alumina by 


carbon, finding that this took place in a stream of chlorine gas, 


temperature, the products being alumimum chloride 


nd carbon monoxide gas 
Al,O, +- 3C + 3Cl, = 2AlCl 3C0 
Chis reaction is practically the exact analogue of the Serpek 


reaction, using chlorine instead of nitrogen. Deville, for in- 


stance, who ran this operation on a large scale, remarks that the 


retort is heated to a uniform dark-red heat (which would be 


about 600 deg. C.) and that “however fast the chlorine may 
pass into the retort, it is so well absorbed during three-fourths 
the operation that not a trace is mixed with the carbon 
noxide escaping.’ 
If the query be made as to why the reaction is so easy, ther- 


mochemistry gives us the answer: the reaction is exothermic 
17,880 calories 
ALO 3C + 3 2AlCl, -+- 3CO. 
391,000 322,000 +- 87,480 17,880 
It is profitable to consider in this connection another anal 
gous reaction 
Al,O 3C +38 ALS, + 3CO 
rhis reaction does not take place at 1200 deg. C., and we find 
it would be endothermic (heat absorbing) 180,200 calories 


ver, the reaction with carbon and sulphur already com- 


bined as CS, does take place, readily, at 1ooo deg. C., and this 


much less endothermic than with C 


reaction is and S sepa 
ratel 
ALO 3CS, ALS 3COS 
391,500-++-87,000-+-124,400-+-111,090 69,110 
(oming now to the nitrogen reaction, we have 
41,0, + 3C + N: = 2AIN + 3CO 
391,600 90,g00* -+- 87,480 213,220 
The figure 90,900 was given as provisional. It is not a 


easured value 

lhe above is therefore a highly endothermic reaction and 
corresponding with that we have the fact that it does not take 
Aside from 


ill thermal losses, we can say, therefore, that the reaction itself 


place to an appreciable extent below ts500 deg. C. 


248 kw-hours for 82 kg. of aluminium 
kw- 


At least double this amount would be 


absorbs 213,220 calories 


nitride formed; which equals 3000 kw-hours = about % 


year per ton of nitride 


required in practice 
Tests of the Edison Storage Battery 


Tests of the Edison Storage Battery” was the 


C. W. Bennett and 


The object was to 


title of a paper presented by Messrs 
H. N. Gilbert, of Cornell University. 
run a few efficiency tests at different rates of discharge, study 


the effects of charging at different rates, check the measure- 
ments capacity, and study the cell operating at a low tem- 
perature 


The following conclusions are drawn by the authors: 


1. The energy efficiency, at the normal rate of operation, is 


about 55 per cent, the amp-hour efficiency being about &5 per 


f operating continuously at high rates 

3. At the 40-minute discharge rate, with charge at the nor- 
mal rate, the energy efficiency is about 32 per cent, the amp-hour 
output being about 60 per cent of the rated output. 


2. The cell is capable « 


j. The cell can be charged at high rates, the efficiency being 
about normal when a “booster” charge at 3% times the normal 
rate, for one hour, was given the cell. There is no reason why 
the cell should not be charged at five times the normal rate for 
a few minutes, 
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5. If the cell is to be charged the day before it is to be used. 
energy is conserved if the charge is maintained until the voltage 


reaches about 7 volts, instead of carrying it to completion. In 


other words, no nickel peroxide should be formed on charging. 
the loss of energy on standing being due presumably to the 
spontaneous decomposition of this compound 

6. lf the charge is stopped before the higher oxidation prod 
ucts of nickel are formed, the efficiency is higher than normal 
being about 64 per cent 

7. At 4 deg. C. the battery is capable of delivering more than 
two-thirds the normal output, when charged at the same tem 
perature. The voltage, of course, is lower than normal, for the 
internal resistance of the cell is higher at the lower tempera 
tures. The efficiency also is low. 


8. The cell 


definite length of time without injury 


may unquestionably be allowed to stand an in 


9g. The flexibility is so great that the cell can be used under 


the adverse circumstances 
10. The method of charging until the voltage has remaine:d 


but 


most 


constant for one hour gives satisfactory results, requires 


watching or the use of a recording voltmeter 

11. The continuous drop in voltage on discharge (about 10 
per cent per hour) is a disadvantage against this cell, over the 
lead cell 

12. When referred to equal amounts of power delivered, the 
Edison battery weighs about 25 per cent less and costs about 
25 per cent more than the Iron-clad Exide battery. 

The paper was discussed at some length by Messrs. Clymet 
Langmuir, Hering, Smith, Calmus, Schluederberg, and Smith 
Mr. H. H. Smith, of the Battery Company 


said that the Edison battery had been placed on the market in 


Edison Storage 
a radically changed structure in 1908, and for this reason the 
literature prior to 1908 could not be relied upon as referring to 
the present Edison battery. He also said that the paper was 
based on isolated tests and that there were some inaccuracies 
and some discrepancies between the drawings and the tables 
He criticised, especially, the voltage figures and said that the 
voltage of the Edison 
He thought that conclu 


established average discharge battery 
at normal rate was 1.20 volts per cell 
sion 5 of the authors was not substantiated by evidence in the 
paper and was merely an assumption and that conclusion 11 
was hardly accurate. He also claimed that the use of recording 


meters was not reliable 
Dr. Bennett in his reply acknowledged some inaccuracies im 
the 


draftsman, but said that the figures in the tables were correct, 


the drawings which were due to a misunderstanding of 
though no very high accuracy was claimed for them, as had 
been clearly stated in the paper 


A New Type of Concentration Cells 


A paper by Dr. Reinhard Beutner, of the Rockefeller In 


stitute for Medical Research, New York City, discussed “con 
centration cells containing organic liquids immiscible with 
water.” 

\ year ago he presented a paper before this Society on 


electromotive forces generated by systems containing immiscible 
electrolytic (This journal, Vol. X, p. 207.) He 
mentioned in that paper some investigations relating to bio- 
logical the electrochemical researches along 
this line carried out by him and Dr. J. Loeb, in which it had 
been found that the skin of plants behaves like an electrode 


conductors. 


applications of 


reversible with respect to various positive ions. 

As he pointed out, a phenomenon of this kind was not yet 
known in electrochemistry, though certain investigations of 
Nernst and of Haber (which were there discussed at length) 
had shown that a phase junction between immiscible electro- 
lytes acts like the surface of a metallic electrode. This did not 
explain how such an effect was possible. 

More recent investigations which the author has carried out 
have proved that with a number of water-immiscible organic 
substances similar effects can be produced as with the skin of 
plants. This has led to further investigations into the elegro 
motive properties of water-immiscible organic substances, and 
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the surprising result has been reached that cells may be built 
up from such organic compounds and aqueous solutions show 
ing an electromotive force which nearly equals in magnitude 
the e.m.f. of galvanic cells with metallic electrodes. An ex 
planation of these phenomena has been found possible on the 
basis of the well-known theories of chemical thermodynamics 
[he quantitative mathematical applications involved, however 
many difficult questions 

The results of the experiments and theoretical researches ot 
the author are given in four chapters, dealing with salicyli 
aldehyde as electrode, toluidine as electrode, experiments with 
mixtures of toluidine and acid which 


salicyclic explain the 


nature of the e.m.f. under discussion, and e.m.f's. due to chemi 


cal reactions as distinguished from e.m.f's. due to mere con 
centration differences. 
The president, Dr. Miller, congratulated the author on the 


ngenuity of his indirect methods of checking his results 


Concentration Changes in the Electrolysis of Copper 
Sulphate Solutions 


\ paper on the above subject, by Messrs. C. W. Bennett 
and C, O. Brown, of Cornell University, was presented by 
Dr. Bennett 

In the electrolysis of copper sulphate solutions with a rotating 
copper cathode the potential drop across the cell, with constant 
current, increases with an increase in the speed of rotation 
In view of the fact that a more efficient stirring of the solv 
the 
ferences being thereby lessened, a drop in potential difference 


tion is obtained by increasing rotation, concentration dif 


might be expected as a random prediction. Since this increas: 
is rather large, and seemingly abnormal, it was deemed ad 
In the 

The 


visable to attempt an explanation of this phenomenon 
present paper the details of this investigation are given 
results are summed up as follows: 

1. There is a definite measurable increase in potential dii 
ference in the electrolysis of acid copper sulphate solution, as 
the speed of rotation of the cathode is increased from 1000 t 
5000 r.p.m., for instance. 

2. From Fig. 2, the increase indicated to maintain zero cu 
rent is about 0.010 or 0.015 volt. 

3. This can be accounted for by the increase in the rotating 
electrode potential, with increased rate of rotation 

4. The increase in the potential of the rotating electrode with 
increased rotation is due to the tendency to form cuprous ions 
the increase being greater when conditions are favorable for th: 
formation of cuprous ions, and vice versa. As the rotation in 
creases, the stirring becomes more efficient, the cuprous ions 
are removed, and the solubility of the copper is therefore in 
creased. This gives rise to a higher voltage. 

5. The potential of the rotating electrode (cathode when cu 
rent is flowing) may be much higher than that measured her: 
without current, probably due to the removal of cuprous ions 
from the solution by precipitation. 

6. The increase in the drop of potential with increasing rat 
of rotation of the cathode in the copper-copper sulphate elec 
trolysis is probably due in part to an increased resistance. 

7. The decrease in the potential of the electrode in cuprous 
chloride solution is due to the more rapid removal of the cupric 
ions with stirring, thus removing the reagent dissolving th 
copper. 

8. The potential of a rotating electrode in nitric acid go 
down with increasing rate of rotation, due to throwing off mor 
and more thoroughly the film of nitrous acid, thus decreasin 
the solution of the copper, and therefore its voltage. 

9. The solution pressure of a metal is increased if the size « 
its crystals be decreased. This is made apparent by an increas 
in the potential of the metal as the crystal size is decreased, | 
hammering or burnishing, for instance. It is also shown by th: 
fact that fine-grained metal (electrolytic copper) is electr: 
positive to more coarsely crystalline metal (cast copper). 

The paper was briefly discussed by Drs 
and Richards. 


Miller, Langmui 
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Hyperbasis 

On Friday evening Prof. F, B. Kenrick, of the University 
oft Toronto, gave a most interesting experimental lecture en 


tiled “Hyperbasis’—a word introduced to cover such 
phenomena as superheating, supercooling, and supersatura 
tion. The experiments, which included several new applica 


tions of projection, were shown on the screen with the 


of a Bausch & Lomb balopticon 


help 


The demonstrations were brillant and brought out again the 
wonderful experimental skill of Professor Kenrick 

\lthough for the most part the study of hyperbasis has led 
to somewhat irregular and indefinite results, there are a few 
empirical rules which may be stated in a general way 

In the first place, it has been found practically impossible to 
supersaturate a liquid in respect to another liquid to any ap 
preciable extent. In illustration of this a flattened tube con 


taining a solution of phenol and water was shown on the 


screen alongside a thermometer These 


were contained in a 
water cell the temperature of which was alternately lowered 
and raised. The liquid in the tube became suddenly opaque and 
iransparent, alternately, as the saturation point was passed 
Secondly, liquids when slightly superheated or slightly super 
saturated with a gas produce bubbles only on contact with a 
A tube of ether 
was shown on the screen and heated to so deg. ( 


gas or a porous substance containing a gas. 
without any 
sign of boiling. <A capillary tube of air and a grain of pipe 
clay caused violent ebullition, while a platinum wire caused 
only a temporary disturbance 

Thirdly, the crystallization of liquids, slightly supercooled o1 
slightly supersaturated with a solid, is brought about only by 
contact with the solid itself or with an isomorphous substance 
illustrated rule \ CuCl 
previously painted on the bottom with copper chloride solution 


ind dried 


[wo this 


experiments dish with 


was shown by vertical projection The symbol 


(CuSO, was then scratched on the glass with a crystal of blue 
stone, and a supersaturated solution of copper sulphate poured 
into the dish. The CuCl, disappeared at once, while the in 
visible CuSO, was gradually developed by precipitation of blue 
stone crystals. Next a plate covered with a supercooled solu 


tion of m-Chlorn:itorbenzol in Canada balsam was scratchel 


with the corresponding p-chlor and m-brom compounds; the 
former had no effect, while every movement of the m-brom 
compound was followed by a train of crystals 

The next part of the lecture dealt with more extreme cases 
of hyperbasis in which reaction takes place spontaneously and 
here 


often in an apparently quite capricious manner. Even 


however, certain irregularities might be observed Che influ 
ence of the quantity of substance was shown by gradually heat 
The 
30 deg 


In the second tube the ether did not ex 


ing simultaneously three tubes of ether of different sizes 
contents of the largest tube exploded at about 65 deg 
thove boiling point. 
plode till the temperature had risen many degrees higher, while 
the smallest tube was heated to 90 deg. without hyperbasis 
eing relieved spontaneously, although the ether could be seen 
evaporating with great rapidity at the free surface 

This was followed by a number of experiments explanatory 
f the conditions under which spontaneous crystallization of 
iquids occur. The relation between temperature and linear 
rate of crystallization was first shown by allowing 
anillin to crystallize in a capillary tube. The 


was measured by the projection thermometer, 


melted 
temperature 
the distance by 
while the time 
was indicated by the shadow of a pendulum, heating seconds 
\t intervals of 20 seconds the temperature of the cell was 
-hanged and successive readings were marked on a plate of 
moked glass. By the time the crystallization had reached the 
nd of the tube the complete curve had been drawn, showing 
he initial increase in rate below the melting point, the well- 
nown interval of constant rate, and the final rapid decrease in 
ate with falling temperature. 

The denendence of the number of nuclei on the temperature 
ind duration of supercooling and on the presence of admix- 
ures was shown in a tube of vanillin by Tammann’s “exposure 


the scale divisions on the same thermometer, 
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and development” method. 
half 


A double water-cell was used, each 


containing a thermometer visible on the 


screen 


transparent 
[he cell was connected to a hot and cold water sys 
tem by which each half could be rapidly heated or cooled to 
the desired temperature. In this cell all the operations of melt 


ing, exposure, and development could be followed on the 


screen 


he various forms of vanillin and the relative number of 


nucle: of each form were shown in the projecting microscope 
with polarized light. In these experiments also the e/fect of 
t:me and temperature of exposure was illustrated 

rhe importance of Tammann’s work on nuclei was empha 
sized in connection with the preparation of amorphous sul 
stances and of various crystalline forms of the same substance: 
and also in its bearing on the structure of metals and alloys 

\ curious experiment, the result of which the lecturer dis 
not attempt to explain, was shown by adding a dilute magnesi: 
mixture to a dilute solution of sodium phosphate, and then 
scratching the bottom of the vessel with a rod at intervals of 
live seconds. The crystals of ammonium magnesium phosphate 
appeared only where the glass had been scratched fifteen se 
onds or more after mixing. 


1 


be due either to the slow 


It was suggested that this might 
formation of nuclei or to the time 
necessary for a very intimate mixing of the liquids 

The lecturer concluded with an experiment on the elec 
trolysis of potassium hydroxide solution with a mercury cath 
ode (Hulett). The surface of the mercury was shown by the 


reflectoscope while a current of 8& amperes was passing 
\lthough a considerable quantity of potassium was deposited 
in the mercury no evolution of hydrogen took place at first 
except when the mercury was touched with a platinum wire 
Finally solid crystals of potassium amalgam separated out, and 
when these covered the surface of the mercury violent effer 


vescence occurred 


Saturday Sessions 


[he two sessions of Saturday were devoted to the presiden 
tial address of Dr. Miller and the symposium of papers on the 
electrodeposition of metals 


National 


The meeting was practically inte: 


esting as the Electroplaters’ Association had been 
formally invited to attend it and discuss the papers, and some 
twenty or thirty of its most prominent members were present 
The meeting, therefore, gave an opportunity for a very inter 
esting exchange of views and ideas between scientific electro 


chemists, industrial electrorefiners and practical electroplaters 


Presidential Address on Electrode Reactions 


the symposium, the president, Dr. W. Lash Mil- 
ler, of the University of Tonorto, expressed the thanks of the 


In opening 


Society to those members who had undertaken the laborious 
task of collecting and arranging the literature of the subject 
and had thus rendered possible the discussions of the day 
The subject, he said, had been brought before the Society nine 
years ago at the time of the St 


W. D. Bancroft on “the chemistry of electroplating,” 


Louis fair in a paper by Dr 
in which 
the author, among other matters, emphasized the analogy lhe 
structure of 


tween the metals deposited electrolytically by a 


heavy current and the structure of precipitates produced 


rapidly by purely chemical means. In so doing, Dr. Bancroft 
laid the foundation of the only theory we possess of the direct 
effect of current density on structure, and was one of the first 
to preach the modern view that electrochemistry is a branch of 
with all that that implies. 


are, of course, as essential as ever, and electrochemical] 


chemistry, Faraday’s law and 


log ¢:/¢s 
phenomena have not ceased to obey the laws of energy; but it 
is now recognized that they obey the Ostwald-Bancroft law as 
well, according to which the thermodynamically “most prob- 
able” reaction is in practice perhaps the least likely to occur. 
More than any other one subject, the study of the effect of 
current density on the reactions at the electrode has held the 
interest of electrochemists during the past decade. In a few 
instances a change in the nature of the product of electrolysis 


with rise in current 


density has been observed, as when 
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between the electrochemical re 


chromic acid by heavy currents and the ordinary 


reduction same substance by quick-acting 


reducing agents; but in most of the cases studied, n 


in the final product ith different current densities 


has been noted, and the interest has lain >» endeavor to a 


count Tor unexpect zation 


It has long 


polari 


been known, of course, that electrolysis may 


differences of concentration at the two electrodes, and 


build up a polarizating electromotive force; indeed, unti 


shown by an application of the theory of diffusion 


centration differences might be calculated, the tendency was 


to ascribe all polarization to this cause. The diffusion theory 


as first used, by Weber, Sand, and ‘Warburg, was applicable 
only to cells in which convection—whether caused by stirring 
l differ 
with difh 
culty complied with, and rapid progress dates only from tl 


application, by Nernst, 


yas evolution, temperature changes, or concentration 


ences—was absolutely excluded. This condition is 


Briinner, and Merrian, of Noyes and 
Whitney's theory of a surface film of liquid adhering to the 
immersed solid, through which the constituents of the solution 
can reach the electrode by diffusion and migration only 

It is now possible to calculate the concentrations at the sur 
face of a rotating electrode from the current density, diffusion 
constant, and other easily accessile 


data, so that in any given 


case the of polarization due to concentration differenc 
calculated that 


In the case 


may be and compared with actually observe 


of copper deposition from a copper sulphate solu 
Sand observed a _ polarization 


much greater than c 


1 


( counted 1? } t 


tration effect, and the 
many other metals. Sand 
LeBlane to the time needed for the 


] 
Reichenstein t 


F nceen 


Same 1 


asscribed 


now known to hold for 
a “resistanct 

yper ions the deposition of 

ompound as primary product of electrolysis 
while showed that under 


certain assumptions the effect might be regarded as due to low 


Bennett, in his paper of the day before 


concentra f cuprous sulphate at the cathode 


Working under 
Ss ilphate 


" 


Reichenstein’s conditions, with slightly acid 


solution, Mr 


e him 


pper Burt-Gerrans and Mr. Brant 


to reach the high cathodic overvoltage of 
On adding nickel sulphate to the solution, the over 
d for ten minutes or so, but no trace of nickel 
Similarly, when the electrolyte contained cop- 
id copper respectively, and the over 
on paper, to deposit tin in the first in 
per in the second 


deposited 


no traces of these metals were 


mn point of fact negative results discredit 


and 


explanations based on rates of reaction, intermediate alloy, 


MftION 


the more so that in the experiments next to 


positive results were forthcoming 
Smale’s determination of the e.m.f. of the oxygen- 


‘ell was shown by Haber to be 0.2 volt or so below 


reversible e.m.f., the “oxide theory” of 
that the e.m.f 
“wnattackable” 


 < mpounds 


the thermodynamically 


Nernst, Luther, and Lorenz of an oxidation or 


reducti n : W tl electrodes 1s due I the 


nm genera 


ally accepted 
which Luther found t 


reached its stationary e.m.f. must 


f the platinum by the chromic 


action between the electrode and iodine, on th: 


is practically 


instantaneous 


This theory can be checked by an experiment analog t 


that with the copper and nickel, by introducing a cathode int 


a solution in which chromic acid is slowly being reduced by an 
iodide. The e.m.f. thermodynamically “necessary” to reduce 
iodine ; 
experiments carried out by students show, however, that, in 


fact, iodine 


the chromic acid is less than that needed to reduce the 


is reduced. Similarly acid is 


replaced by arsenic acid; in this case the reverse reaction also 


when the chromic 
is accessible, and in solutions where arsenious acid was being 
oxidized by anode found to bring about the 
‘less probable” oxidation of the iodide. 


iodine, an was 


CHEMICAL 


ENGINEERING Vor. XT, No. 5 

The most striking case of this type was that studied by Mr 
Welsh some years ago, the details of which are unfortunately 
not yet in print, in which the cathode was found to 
iodine, not ferric salt; in solutions where all the time the ferri 


reduce 
salt was slowly being reduced by an idodide. This case, even 
more than the others, emphasizes the oversimplicity of the 
( Ide r 


graphic method by which on the 


Fe*** 


electrochemical view of these “ion reactions,” and of the 


blackboard a ferric salt 
is reduced by rubbing out a 

In closing, Dr. W. Lash Miller referred to the catalysis of 
these oxidation reactions by platinum and the absence of catai- 
ysis by gold, connecting this with the difficulty experienced in 
determining the e.m.f. of a 


“chromic acid electrode” in which 


the metal used was gold. He also spoke of the application of 
the theory of diffusion to 


at the 


cases forme 


where a precipitate is 


electrode, illustrating by a very interesting demonstra 
tion the periodic phenomena discovered by Kiister during the 


electrolysis of a solution of sodium sulphide. 


Symposium on Electroplating 


In the symposium on electroplating five papers were presented 
all of which had been prepared at the request of the President 
of the Society, Dr. Miller 


pile all available literature on electroplating, to compile all 


These papers were intended to com 


recipes for plating the different metals and all other informa 
tion on electroplating that could be found in the 
This set of papers, therefore. represents a real compendium on 


literature 


electroplating \s these papers were themselves concise a 


stracts of the available literature, it is clearly impossible to al 
stract them again, and only the contents of the 
will be least 


amount of information stored up in these papers 


different papers 


given here. They will at show the enormous 
For the full 
papers the readers must be referred to the next volume of the 


rransactions of the Society. 

Gold and Silver. By Dr. 
C. Frary, University of Minnesota (73 pages). 
Electrodeposition of gold: simple halide baths, cyanide 


Electrodeposition of Francis 
Part I 
baths 
gold chloride in potassium cyanide, gold cyanide in potassium 
cvanide, fulminating gold in potassium cyanide, miscellaneous 
cyanide baths containing little or no cyanide; baths to produc« 
Part II: Electrodeposition 
Simple salts, cyanide baths, silver nitrate in potas 


special colors, general information 
f silver: 
sium cyanide, silver chloride and potassium cyanide, silver cya 
nide in potassium cyanide, potassium cyanide and miscellaneous 
salts, baths for bright deposits, general information on cyanide 
baths, ferrocyanide baths, miscellaneous chloride mixtures, mis 
cellaneous non-cyanide solutions 


alloved deposits, general in 


formation on silver plating 
Dr. Oliver 
(53 pages). 
solutions for electroplating with 
cobalt, deposition of an alloy of cobalt nickel, electr 

analysis (fourteen solutions for estimation of cobalt and nin¢ 
solutions for separation of cobalt and nickel) 


Electrodeposition of Nickel and Cobalt. By 
P. Watts, University of Wisconsin 
deposition of cobalt, fifty-one 


Electro 
and 


Electrodep: 
sition of nickel, purity of nickel anodes, passivity of nickel 
Nickel-plating baths 
nickel (fourteen neutral, three acid, and nine alkaline baths) 

baths containing double salts (twelve neutral and eighteen acid 
baths); thirty miscellaneous baths; malleable nickel (thre 
baths thick additior 
for the production of smooth nickel elec 
electrolytic determination « 


anodes Baths containing single salts 


lutions): three producing deposits : 


agents deposits ; 


trotypes; the nickeling of zinc 
nickel. 

Electrodeposition of Copper. By Dr 
Cornell University (18 pages). Fight acid solutions; 
three alkaline solutions; addition agents. 

Electrodeposition of Brass and Bronze. 
Bennett, of Cornell University (10 pages). 
tions; eleven bronze solutions 

Electrodeposition of Lead. By Dr. Frank C. Mathers, 
of Indiana University (38 pages). Lead salts of inorgam 
acids (fluorine acids and perchloric acid); lead salts of nitr: 
gen acids for the deposition of metallic lead; salts of other in 


Cc. W. Bennett, 


twenty 


By Dr. C. W 


Twenty brass solu 
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organic acids; lead salts of acetic, oxalic and other organi 
acids; alkaline solutions; lead peroxide deposition; non-aqueous 


solutions ; lead 


By Dr. Edward F. Kern, of 


by 


miscellaneous; electroplating and coloring with 
Electrodeposition of Tin. 
Columbia University (25 


pages) 


Klectrodeposition of tin 


immersion; electrolytic determination of tin, with reference t 


rotating electrodes and the removal 


cathode ; 


the use of of tin deposits 


from the electrodeposition of tin by separate current 


(nineteen solutions); conditions necessary to obtain bright, 


dense, adherent deposits of tin; electrolytic refining of tin; 


(sodium 
electrolyte, 


effect of organic addition agents in tin electrolysis 


stannous chloride electrolyte, stannous fluoride 


sodium-stannous fluoride electroiyte) 


lhe president, Dr. Miller, welcomed courteously the members 


of the National Electroplaters’ Association, which had come to 


join in the discussion. For the National Electroplaters’ Ass« 
ciation hearty replies were made by Mr. Proctor, founder of 
association, and Mr. Hogaboom, secretary of the association. 
Dr. Wilder D. Bancroft presented the following set of 
axioms of electroplating. 
1. Bad 


compound or to 


deposits are due to excessive admixture of some 
excessively large crystals 

2. Excessive admixture of any compound can be eliminated 
by changing the conditions so that the compound cannot pre 
cipitate 

3. Increasing the current density, increasing the potential 
difference at the cathode, or lowering the temperature decreases 
the size of the crystals 

1. The crystal size is decreased when there are present, at the 
cathode surface, substances which are adsorbed by the deposited 
metal. 

5. If a given solution will give a good deposit at any cur- 
rent density, it will give a good deposit at any higher current 
density, provided the conditions at the cathode surface are kept 
constant. 

6. Treeing is facilitated by a high potential drop through th« 
solution and by conditions favorable to the formation of larg¢ 
crystals, 

The discussion was long and at all times animated, interest 
ing, and side of the American Electro 
chemical Society the chief speakers, besides Dr. Bancroft, were 
Dr. Miller, Dr. Bennett, Dr. 
Mr. Addicks and 


electroplaters were: 


suggestive On the 
Richards, Dr. Keith, Mr. Cowles 
Dr. Cushman; the chief speakers for the 

Mr. Hogaboom and Mr. Proctor; a middle 
ground was taken by Dr. Kern and Mr. Brown 

It was pointed out by several speakers that the two sides 
don’t yet understand each other. As Mr. Hogaboom said, prac 
tical electroplaters don’t understand many of the scientific ex 
pressions, while scientific electrochemists don’t understand the 
practical conditions under which a plater works. The condi 
tions in the plating shop are very different from those in th: 
laboratory. In the plating shop the electrodes are fixed; ther: 
is no physical possibility to regulate the distance between anod: 
and cathode. Then there are perhaps 50 jobs in one big tank 
and a heavy deposit must be obtained of exactly the right color 
in a short time. For instance, when bar bottles are to be sil 
ver-plated, forty-eight bottles are put in at the same time and 
they are to be taken out at the same time. It is easy enough in 
the laboratory to measure and adjust the current density. But 
in the plating shop that would mean first to answer questions 
like this: How many square inches is the surface of a gross of 
table forks? 
troplaters 


There is a great thirst for knowledge among elec 
thirst for chemical knowledge 

Mr. Lidbury suggested that electroplaters should give up the 
use of terms like ounces per gallon, degrees Baume, and the 
like and go over to the metric system. Dr. Miller praised 
Hering’s excellent Conversion Tables and recommended them 
to the Electroplaters’ Association, while Mr. Hogaboom sug- 
gested that conversion tables may also be used backwards. 

As Mr. Hogaboom pointed out, the fundamental unit of the 
electroplater is the volt. He talks volts because his experience 
shows that he gets the desired result if he uses so and so many 
volts. 
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Dr. Kern pointed out that the difference betwen the ways ot 
electroplaters and electrochemists is more apparent than real 
He showed in detail that while one specifies volts and the other 
current 


densities, both are in fact doing the same thing 


Mr. Addicks said that the ordinary plating solutions should 


standard 


as 1 


be adjusted periods ally 


and brought back t 
one in electrolytic copper refineries 
remarked 


shop is 18 years old, 


Dr. Kern that a solution in a 


must not be 
Salts are added. The plate: 
; : 


lair degree Of purity 


that if it is said 
this 


Water is added from time to time 


1 | 
plating taken literally 


really maintains a His control is by ad 


justing the degrees Baume. 
Mr. Addicks said that platers should not insist so strongly 
n absolutely pure salts. For the sake of fair play they should 


permit the salts to contain a reasonable degree of impurities 


just as the water and the anodes are not absolutely pure 

Mr. P. S. 
turer to send samples to chemists if he does not want to em 
ploy 


Brown recommended to encourage the manufac 


chemists himself. Of greatest importance is the organi 
zation of a plating shop on the basis of scientific management 

Taylorizing” a plating shop. If this is done, it can always be 
shown why a thing pays. It could be easily shown in this wa) 


The old 


onism of the plater against the chemist is now vanishing and 


why chemical control pays in a plating shop. antag 
things have been changed greatly 

Dr Richards remarked that it is often said that the Germans 
produce things so cheaply. The reason why this is so is that 
The chemist reduces 
the total cost instead of adding to the expense 

With to gold plating, Mr pointed 
out that a gold deposit reflects the color of the surface on 
which 


no German plant is without a chemist. 


respect HHogaboom 
Che reflection of the light from the sur 
under consideration to be 
Chere is a great difference between inside and outside color if 
gold 


first 


it is deposited 


face determines the solution used 


the same solution is employed for inside and outside 


outside is 
plated with copper and the gold is then plated on it, 


plating. Outside gold is translucent. If the 


it is pos 
sible to get the same color outside and inside. Mr. Hogaboom 
also referred to additions of arsenic or lead in the deposition 
of gold and said that it is a disputed question whether arsenic 
wr lead is better. 

a right color was also em 
bronze plating. When the 
chemist speaks of bronze plating he means deposit an alloy of 
copper and tin. When the electroplater speaks of bronze plat 
ing he means getting a color that is the true color of bronze 


Some of the so-called bronze-plating solutions contain coppe: 


The importance of getting 


phasized in connection with 


and zinc, a few others copper and nickel. 
ost of tin as compared with zinc is, of 
‘commercial importance 

With respect to copper plating Mr. Hogaboom said that 
acid solutions are better than alkaline solutions from the elec 


The much greater 


course, an item of 


troplater’s standpoint and that all heavy copper deposits require 
an acid solution. The only one satisfactory addition agent for 
acid sulphate solution for copper plating is, according to Mr 
Hogaboom, common alum, 

It was to nickel plating that quite a considerable part of 
the discussion referred during the day. Mr. Hogaboom said 
that the necessity of copper plating as a prelintnary basis for 
nickel plating on iron, steel, etc., was questionable and referred 
to the success of direct nickel plating on hammer heads. He 
also emphasized the enormous amount of damage which a 
small amount of copper can do in a nickel solution. 

Mr. Brown said that there was a reason for copper plating 
before nickel plating. It has essentially a cleansing effect and 
yields, therefore, better adherence and better deposits. 

Mr. Hogaboom emphasized the commercial difficulties in 
nickel plating by stating that nickel plating of the common 
three-hole gas plate must be done for 23 cents and that this has 
to pay for labor, nickel, and everything. 

Dr. Bennett thought that pure electrolytic nickel anodes 
would be better for nickel plating than the ordinary nickel 
anodes, which always contain iron 
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Mr. Hogaboom that one of the largest manufac 


turers of nickel anodes in this country bought a great many 


replied 


tons of electrolytic nickel and could not melt it and cast it into 


anodes by the ordinary methods 


Dr. Bancroft thought that this fact suggested the advantages 


of trying something on a laboratory scale before trying it on 


a ton scale 


Dr. Richards thought that manufacturers of  electrolyti 


nickel might be induced to produce nickel anodes directly 
Mr. Hansen said that electrolytic nickel could be successfully 
melted in an electric are furnace and cast with homoeopathic 


quantities of silicon and aluminium and could be forged, and 


that they had 
With respect to lead plating Mr 
troplaters 


done it with 1000-lb. batches 


said that elec 


when they 


Proctor 


were interested in it only were called 
“royal copper” and metallochromes (iri 


upon to pr duce 


descent surfaces) 
Dr. Keith spoke of his early work with electrodeposition of 
lead 
With 


niscences of electrolytic detinning in very early days 


respect to tin Dr. Keith gave interesting remi 


Dr. Cushman spoke at some length on the determination of 


in foodstuffs contained in tin cans. This is a matter which 


OT immense importance at present from a commercial view 
point 

With respect to addition agents Mr. Addicks referred to 
the glue in the barrels used in the early days of nickel plating 
and called attention to the almost universal use of adding some 
common salt to the electrolytic copper refining solution, though 
known. He also emphasized that 


the reason for this is not 


electrolytic refining, electrotyping and electroplating are very 
different in character and scope 


With 


tion 


flota 


Pre fess rr 


reference to addition agents and metallurgical 


processes a pretty demonstration was made by 


Bancroft. A complete account of the discussion will be found 


in the next volume of the Transactions of the Society 


Committee Appointments. 


Ir. Baskerville spoke briefly of the prevention of occupa 


the chemical industries and made a motion 


of the 


tional diseases in 


that a committee American Electrochemical Society be 


with a similar committee of the 
The motion was carried 
appointed Mr. F. A. Lidbury 
together with Mr. A. H. Hooker 


and another member still to be appointed 


appointed to act together 


Society unani 


Mille r 


committee 


American Chemical 


ously, and Presid nt 


chairman of the 

In order to continue the co-operation between the American 
Klectrochemical Society and the National Electroplaters’ Asso 
what has 
heen accomplished so far and especially to work out simple 


baths to 


ciation a committee was appointed to summarize 


standard methods of analyzing plating work out 
standard plating baths, and to account for many of the puzzling 
phenomena noted hy practical platers 

Dr. W. D. Bancroft is the chairman of this committee, and 
Mr. Hogaboom and Mr 


Flectroplaters’ 


Proctor are the representatives of th: 
while the commit 


Elec 


\ssociation on the committee, 
tee has power to add further members of the American 
trochemical Society 

a complete alphabetical list of the 
Atlantic 


In the following we give 


names of members and guests who registered at the 


City meeting 


New York; Lawrence Thos 


5.3 G 


Paul O 
B. Allen, Niagara 
Aminoff, Baltimore, 


Abbe, Addicks, Chrome, N. T.; 
Falls, N. Y Richard Amberg, Harrison, N. | 
Md.; W. C. Arsem, Schenectady, N. Y.: W. Asef, 

Philadelphia, Pa.; Chas. W. RBailer, Philadelphia, Pa Mr. and Mrs 
rT. F. Baily, Alliance, O.: Wilder D. Bancroft, Ithaca. N. Y.: Samuel 
Barr, Philadelphia, Pa.: Chas. Baskerville, New York; E. A. Beck. New 
York; E. H. Bedell, New York City: C. W. Bennett, Ithaca, N co a 
Reutner, New York: R. S. Bicknell, New York City: H. Bloodsworth 
Lansdowne, Pa.; Earl Blough, Pittsburgh, Pa.; 1. E. Breckenridge, Wood 
| P. S. Brown, New York City: de Comey B. Browne, New 

Bryden, Scranton, Pa.; |. H. Byrne, Cleveland. Ohio 

Clymer, Cleveland. Ohio: Mr. and Mrs. A. M. Comey, Chester, 

A. Cowan, New York; Mr. and Mrs. Alfred S. Cowles, Sewaren, 

Edwin L. Crosby, Detroit, Mich.; T. E. Crossmay, New York 

. H. Cunningham, Lansdowne, Pa Allerton S. Cushman, 
Newton F.. Dabolt, Pittsfeld. Mass.;: Homer T. Dar 
R. W. Davis, Tr., Aspinwall, Pa.; C. Dittmar, New 
Mrs. Francis A 
New York City; 


R 
Washington, D. C 
lington, Natrona, Pa.; 
York City; Earl Eastman. Atlantic City, N. J.; Mr. and 


J. Fitzgerald, Niagara Falls, N Harry ©. Flanigan. 
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hk. G. Frank, New York City; 
E. Gibbs, Philadelphia, Fa.; 


Milton W. Franklin, Schenectady, ! 
Carl H. Gille, Philadelphia, Pa.; 
Gillet, New York; J. S. Goldbaum, Norwood, Pa.; S. L. Goodale, 
burgh, Pa.; Mr. and Mrs. Thos. D. Greenley, Montclair, N. J.; 
Hansen, Schenectady, N. Y.; August Heit, Philadelphia, Pa.; H. Hen 
nauer, Philadelphia, Pa.; Carl Hering, Philadelphia, Pa.; A. T. Hinckley, 
Niagara Falls, N ‘ \lean Hirsch, New York City; George B. Hoga 
boom, Newark, N. J.; L. S. Holdstein, Palmerton, Pa.; Mr. and Mrs. A 
Hooker, Niagara Falls, N. Y.; O. T. Hungerford, Belleville, N. J.; 
Ingalls, New York City: Mr. and Mrs. Alois von Isakovics, Monti 
Y.; H. T. Kalmus, Kingston, Ont., Can.; N. S. Keith, Phila 
Pa.; H. W. Kellogg, Niagara Falls, N. Y.; Philo Kemery, Pitts 
Frank B. Kenrick, Toronto, Ont., Can.; Edward F. Kern, 
York City; A. S. Knight, Niagara Falls, N. Y.; J. Ludwig Koethen, 
\tlantic City, N. J.; Frederick L. Koethen, Niagara Falls, N. Y.; 
W. F. Kutley, East Orange, N. J.; Mr. and Mrs. Irving Langmuir, 
Schenectady, N. Y.; F \. Lidbury, Niagara Falls, : : Chas. F 
Lindsay, Bridgeport, Ct.; Stewart J. Lloyd, University, a.; F. Love 
lace, Raltimore, Md.; i). A. Lyon, Pittsburgh, Pa.; G. M. J. Mackay, 
Schenectady, N. \ Wallace W. Mann, Cleveland, Ohio: C. W. Marsh, 
Falls, N. Y¥.; G. Stanlew Merkle, Schenectady, N. Y W. Lash 
Miller, Toronto, Ont.. Can.; Mr. and Mrs. Harlan S. and Miss L. C 
Miner, Gloucester, N. J.; Walter S. Moody, Pittsfield, Mass.; Mr. J. M. 
ind Miss Helen Muir, New York City; Mr. and Mrs. E. F. Northrup, 
Princeton, N. J.; J. T. Owens, Newark, N. J.; B. J. Owens, Newark, 
N. J.; Chas. L. Parsons, Washington, 1). ©.; N. Petinot, Niagara Falls, 
N.Y William T. Price, Philadelphia, Pa.; Chas. H. Proctor, Arlington 
N. J.; Dr. and Mrs. Jos. W. Richards, South Bethlehem, Pa.; E. D 
Rippel, Buffalo, N. Y.; E. F. Roeber, New York City; G. A. Roush, 
South Bethlehem, Pa S. S. Sadtler, Philadelphia, Pa.; Pedro G. Salom, 
Philadelpnia, Pa.; L. E. Saunders, Niagara Falls, N. Y.: Carl G. Schlue 
derberg, Pittsburgh, Pa.; Wm. J. Schneider, New York City; Job 
Schoenawa, Menzenschwand, Germany; Frederick F. Schuetz, Newark 
N. J.; Mrs. J. S. Scott, Philadelphia, Pa.; J. A. Seede, Schenectady, 
Philip Sievering, Newark, N. J.; Dyer Smith, New York City; 
D. Smith, Montelair, : Harold H. Smith, Orange, N. J 
Smith, Newark, N 5.8 and Mrs Acheson Smith, Niagara 
I D. Steik, Passaic, N. J.: J. E. Sterling, New York: 
Stiehel, Newark, N. | ! T. Taggart, Philadelphia, Pa.; 
Mrs. S. F. Tombaugh, Alliance, Ohio; H. M. Turner, Jr., Pitts 
, Pa.; H. Vom Baur, New York; L. DP. Voon, Detroit, Mich 
Weber, Perth Amboy, N. J.; Chas. A. Weeks, Philadelphia, Pa.; 
R. J. Weitlaner, Philadelphia, Pa.; Arthur B. Wells, Philadelphia, Pa 
R. H. White, Niagara Falls, N. Y.; Mr. and Mrs. A. S. White, Phila 
delphia, Pa.; W. R. Whitney, Schenectady, N. Y F. C. Woodside, Pitts 
field, Mass.: F. Zimmermann, Newark, N. J 


Coming Meetings. 


\merican 


Niagara 


The next meeting of the Electrochemical Society 


will be held in Denver, Col., early in September, and the prin 


cipal feature of this meeting will be a symposium of papers 


on what electrochemistry can do for Western metallurgy 


lhe spring meeting of 1914 will be held in New York City 


lor the autumn meeting of 1014 the society has received 


a courteous invitation to go to Birmingham, Ala., and see the 
South 


one of the 


\ew 


In 1915 meetings will be held in San l’rancis« 


in connection with the world’s fair. 
Dr. Joseph W 


hem, Pa., 


Richards, Lehigh University, South Bethle 


is secretary of the society 


Filter Press.— | he Berrigan filter has been taken 


R. Worthington Pump Company, at Harrison, 


press 
ver by the Hy 
British Iron and Steel Institute —The annual meeting of 
the (British) Iron and Steel Institute will be held in London 
on May 1 
to Mr 


ill, Seraing. 


and 2. The Bessemer gold medal will be awarded 
Adolph Greiner, general director of the Société Cocker 
will be held at Brussels 


The autumn meeting 


The lead production of the United States for 1912 has 
announced by the Geological Survey. The total 
production of refined lead was 480,894 short tons, which is 7! 
1913. This is 
The total refined 
lead output was less than that of 1911 by 6085 tons, a decreass 


ven finalls 


tons less than the estimate given out on Jan. 2, 
exclusive of 13.552 tons of antimonial lead 
of 1.2 per cent. Missouri had the greatest output, 162,610 tons, 
i decrease of about 20,000 from the previous year. Idaho was 


next with 127.707 tons, a gain of about 10,000 tons over 1911. 


The iron ore deposits at Minaret, Madera County, Cali 
fornia, are said to be among the largest in California and per 
haps in the West. 


cial importance, are the Eagle Mountain deposits, in Riverside 


The next in size, but of greater commer 
County, California. The latter have been examined by the 
Geological Survey and reported in Bulletin 503. A 
estimate of the total quantity of mixed ore and gangue mate 
rial available in the deposits now exposed, is about 75,000,000 
About four-fifths of this is assumed to be ore of very 
high grade. The principal obstacle to the iron industry in 
California is the absence of fuel. The future operation of the 
\laska coal fields is expected to stimulate iron reduction and 
steel refining in California. 


moderat 


tons. 
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Notes on Chemistry and Metallurgy in 
Great Britain 
From our Special Correspondent 
The Institute of Metals 


The annual general meeting of the Institute of Metals was 
held at the Institution of 
and 12, 1913. 


March 11 
In the course of his presidential address, Pro- 
fessor A. K. Huntington said it was usual in a presidential 
address to call the the Institute 
could be most advantageously developed, and a study of the 


Mechanical Engineers on 


attention to lines on which 


purposes and progress of other similar institutions of longer 
standing would afford assistance in this direction 

In 1894 in his presidential address to the Institution of Min 
ing and Metallurgy he said “the progress in the iron and steel 
industries in the last twenty-five years has been extraordinary, 
and | have no hesitation in saying that a large share of it is 
due to the the Steel Institute Phe 
members of those industries are no longer working against one 
another in a narrow spirit, afraid to confide their ideas to one 
All 
this narrowness has disappeared, and now members visit one 
another's 


existence of Iron and 


another lest they should give a competitor an advantage. 


works and discuss everything concerning them at 


every opportunity \s in everything else the best man wins 


in the long run, while the rest of the 


world is benetited by 
more rapid progress.” 

\t the time that address was made, he had in mind many 
works in this country where metals were smelted and refined 
which preserved secrecy as to their doings, and would not ad 
mit anyone to their works 


stitution of 


Now, notwithstanding that the In 
Metallurgy had existence 
twenty-one years, these same works, for the most part, main- 
tain that attitude: they contribute nothing whatever to 
that institution. That institution had had its fully taken 
up with metallurgy as carried out in direct connection with 


Mining and 


been in 


Same 


time 


mines, and probably had hardly given the works in question a 
thought; and judging from the experience of the Institute of 
Metals, it would probably have only been rebuffed had it acted 
otherwise. He did not think the Institution of Mining and 
Metallurgy would object to such works coming under the In- 
stitute of Metals 
but that time was not yet 


Perhaps they would come into line in time, 

The way in which the Institute of Metals had progressed dur 
ing the few vears of its existence left no doubt, to his mind, 
that the non-ferrous industries would respond to its stimulus 
just as the iron and steel industries had done in the case of the 
Iron and Steel Institute. There was no doubt, too, that the 
Society of Chemical Industry had done good work in the field 
overed by the Institute of Metals; and they should be grateful 
to that society, which would be the first to admit that the time 
was now ripe for specializing more fully in this subject 

It must be remembered that metallography for practical pur- 
poses had only come into existence within about the last fifteen 
years, and the difference it had made in explaining what oc- 
curred to metals and alloys in the course of manufacture and 
in use was incalculable. 

It was easy now to appreciate the fact that the knowledge 
to be gained from chemical analysis of an alloy was as nothing 
compared with that which could be obtained by studying the 
internal condition and structure of metals and alloys when 
their composition was varied, and they were subjected to suit- 
ible or unsuitable mechanical and heat treatment. 

In dealing with copper-zinc alloys in che alpha-beta range it 
had been the practice in his laboratory for several years to 
employ a method of micrographic mensuration which occupied 
juite a short time compared with the chemical analysis formerly 
required. 

This was only the fifth year of the existence of the Institute, 
and the membership was 606. At the same period of its ex- 
istence the Iron and Steel Institute had 587 members, and the 
Institution of Mining and Metallurgy reached practically the 


same figure, 585, in its seventh year. 
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The position between the manufacturer and the user was 
somewhat delicate. If the manufacturer inquired of the user 
as to the behavior of the material he had supplied, the user 
might turn round and say, “Dear me! What 
of this? Evidently he has no confidence in the material him- 
self about it.” So it about that 
the waited till the him, and in 
the very human desire to save his own skin he probably re 


is the meaning 


after all he has said came 


manufacturer user went for 
torted that what had gone wrong was owing to improper usage ; 
and in ninety-nine cases out of a hundred he was most likely 
right. 

What was required was more mutual confidence, and when 
users realized that other men were quite as straightforward 
as themselves a great advance would be achieved. It may be 
taken as certain that manufacturers were in general straight- 
forwardly doing their very best to acquire or maintain a good 
that the greatest 
difficulty he had had to contend with was that of obtaining re- 
liable 


got it 


reputation. His personal experience was 


information from users, who very frequently had not 

\ccurate observation demanded requisite training from very 
early youth upwards, and now that metallography and physical 
chemistry were taught in so many institutions young engineers 
and works chemists should be required to have competent 
knowledge of those subjects. 

The institution was very often in the position to bring the 
manufacturer and the user into sounder relations by pointing 
mut that users had everything to gain by carefully and sys- 
tematically observing what was going on with the metals and 
alloys they were employing, and by giving friendly informa- 
assist him in meeting 


tion to the manufacturer which would 


their requirements. In this way the users would also learn a 
great deal and would realize that the old saying “Prevention 
is better than cure,” most certainly led to economy and peace 
of mind 
Papers and Discussions 

Abstracts of all the papers presented have already been given 
in our April issue, page 179. In the following we give a report 
of the discussion: 


Corrosion of Distilling Condenser Tubes 
A paper entitled “Contributions to the History of Corrosion 
having special reference to the Corrosion of Dis- 
tilling Condenser Tubes” was presented by Mr. Arnold Philips, 
the Admiralty chemist page 179 of April 


(Part 2), 


(See abstract on 
issue. } 

In the discussion, Dr. Bengough said he thought that the 
author had proved his cas¢, and that the hydrochloric acid was 
the cause of corrosion. Experience in connection with brass 
led him to accept this view. Corrosion of this description was 
more prevalent in the Merecantile Marine than in the Navy, 
probably owing to the more careless treatment of condensers 
in the Mercantile Marine. 

Sir Gerard Muntz said that not very long ago it was the 
general impression that the Admiralty never had any trouble 
with their condenser tubes, and had attained a state of perfec- 
tion. The paper gave point to a fact which he had been trying 
to drill into the heads of people for many years—namely, that 
the cause of trouble must not always be sought where the 
trouble is found, and it did not follow that if the cause of 
corrosion took place in a condenser tube that the trouble arose 
there. He had recently had the opinions of five distinguished 
scientists to the effect that they had never found corrosion to 
arise from anything due to the constitution of the tube. 

Dr. G. H. Bailey did not accept the view that hydrochloric 
acid was necessarily the cause of the corrosion mentioned by 
the author. It always seemed to him that the dissolved oxygen 
in the water was an important factor, because when aluminium 
was exposed to the action of water which had been boiled 
until all the air was expelled, there was no action. The same 
thing occurred even with a strong salt solution when air was 
absent. Did the author say he was not able to determine the 


presence of hydrochloric acid because it was volatile? His own 
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e concentrated | 


Tl acid 


posit, and at the time he 


was due to magnesium 


The Corrosion of Aluminium 
*The 
ma nly 


i See 


inlum 


urred necessitating investig: 


ulty in determi 


ning 


referred t 
he amount 


-+ 


suppor 


th be condemned 
a uniform condition, whil 


decide 


xperien 
the formation 
ble influence on the 
uld only be accurately arrived at by 
immersion than the author had em 
r how the specimens were immersed 
und that whatever supporting materials wer 
user , } is accentuated where the alloy was in contact 
witl m, wl fricti nig lso be an important 
Mr. Art 


had very great 


matter 
showing that friction 


corrosion 
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Dr. F. J. 


Dr. Bailey’s conclusion that oxygen is an important 


Brislee was inclined on the whole t 
ut corrosion. The protective c 

In one case the material had 

spray and 

liquids 


unaffected. } mp anc of the 


ail ; 
subsequently 


| 
s were being tal 
rs, and he was ast 


oxide was flexibl 


independently 


would n 


being driven out of the water 


Engineering Imports and Exports 


is issued by the Board of Trade for January 


except 


lower. The imports including man 


£2,683,220, an £661,007: and exp. 


clu! were 
che d £x SO0.050 


a 
' lid: manut 1) 
Inciuding manutactul 


crease of £443.80 


but exports went 

The imports of n 
ement of 43 and exports rose to £5 
value 


ships 


ase of £8118 mp f new 
increase amounted t 
f £411,7 February 
s and export iron and OW Increases 
£485,731 ther metals 


rts went £228,642: electrical goods 


line of £14,038 in imports, but exports wer« 


imports of machinery rose £10,654, and the 


increased by £365,973; and new ships showed a rise of 


imports, while exports were £104,504 higher 


Market Prices, March, 1913 


has been fairly steady over the month, weakening a 
ut the 6th, but hardening over the last ten days 
at £64.17.6, it closes at £67.16.3 


Tin opened at £218, it was at 


Open 


first inclined to go higher, but 
weakened to £210 on the 


sing at £217.10.0 


13th, since recovering to £219 and 
Lead opened at £16.12.6 but fell away after the 5th, touching 
2.6, on the 7th. It*has since been stronger, but not above 
losing price, £16.15.0 
opened at 80/6, 


by the 15th 


Haematite was 79/- on the 4th, but had 


reached 8&2 It had declined to 79/6 by the 28th 
and now closes 78/9. 

Scotch Pig opened 66/714 and shows the highest increase of 
the iron warrants. It rose to 70 


- in the first week, then de- 


clined a little but recovered by settlement and closes at 72/4 
Cleveland has improved fairly steadily throughout the month 
starting at 61 
at 660 9% 


gaining principally in the second week, it closes 


Aluminium, ton ......... 
\lum, lump, loose, per ton............... 
Antimony, black sulphide powder, per ton. 
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Borax, refined, cwt...c..ccccccoces 17/6 tors, ¢ 
Copper ore, 10 to 25% per umit...... oceeee IL IT/44 00 11.10 
Copper sulphate, per ton en 23.12. 6 
Carbolic acid, liquid 97 to 99%, gal........ 3 
Caustic soda, ash, 48% ordinary, per ton 0.0 
Ebonite rod, Il 3 
Hydrochloric acid, cwt.... ; oO 
India rubber, Para ne, Ib 8 
Mica, in original cases, medium, Ib ot 
Petrolet R n spot 9! 
Sal A niac, lump, ist. del. U. K. per tor 14 é 
Sulphate um ca Live l 14 ‘ 
Sulpl r re ‘ d ‘ t l o 
Shell wt il il rang t i. 4. 0 
latinun . 5. 0 
Dis per tor 135 tol . O 
‘inc, Veille Montagne, f \ntwery} 28.10. 
Hi ’ 
. £s.d 

Aluminium, ton 1, 0.0 India rubber, Ib 4 
Alum, ton 5.0 Sulphate f ammonia 
Copper, ton 2.18.9 ton 5. 
Copper sulphate, gal I Haematite 9 
Scotch Pig, ton 5.9 
Cleveland 5.4 


Synopsis of Recent Chemical and Metallurgi- 
cal Literature 


Iron and Steel 


Concentration of Iron Ores.—In the issue of this 
for December, page SII, we presented an 
this read by Mr. N. V 
meeting of the 
In the Bulletin 
PAYNI 


surnal 
1912, outline of a 
Hansell, at the 


Institute of 


iper on subject, 
Mining En- 
March, 1913, Mr. 


Hans« ll’s 


Cleveland \merican 
vineers 


( ( ®) 


of the Institute for 
contributes a discussion of Mr paper, 
from which we take the following extract 
“The high grade of concentrates now produced fri 
n ores is particularly striking, as it is not uncommon to find 


nceentrates « 


presenting a recovery of 90 per cent and even 95 per cent. 
lhe type of magnetic field producing thes« ults th in the 
(;srondal (wet) and Ball-Norton (dry) systems, is one of al- 
rnating north and south poles, which was developed by Clin 
M. Ball and Sheldon Norton. In the case of wet treatment 
improvement in grade of concentrates is due also to a well 
sed scheme of mill treatment, whereby a rough icen- 

te is first obtained, then reground and reseparated.” 
regard to the suggestion of Mr. Hansell to apply the con 
trated or condensed-field type of magnetic separator to the 
treatment of feebly magnetic res, lke hematite and 
nite, Mr. Payne believes that the suggestion opens an in 


Payne did considerable work 


ne 
line some years ago, and 


esting 


field of inquiry.. Mr 
ng this gives some of t 
sions reached 

In the first place, hematite particles cannot be so strongly 
gnetized in a condensed field as to inductively magnetize 
is the cas¢ 
Theoretically, therefore, the sheet of 
fed into the field should be only one particle thick. This 
ns that only a limited capacity may be expected from a 


th se 


er hematite particles in their neighborhood, as 
magnetite particles. 


vely expensive machine. Moreover, ores which 
iron-bearing silicates among their gangue minerals, or red 
red clays, are difficult to enrich, since for practical purposes 
silicates or clays are equally as magnetic in a condensed 
| as hematite and limonite ore particles, and they are there- 
carried with them into the concentrates.” 
spite of these obstacles of small capacity and imperfect 
Its, it is unwise to condemn the use of the condensed-field 
of electromagnet for the treatment of hematite and limo- 
ores, either dry or wet, in advance of a careful study of 
t re 


occurrence in each instance. Mr. Payne inclines to the 
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opinion that a combination of gravity and magnetic separation 


ive the best results, commercial and technical, in the en 


iment of many low-grade hematite ores which cannot be 


treatment 


hand, 


this system results in high losses in the fine sizes and slime ot 


successfully treated by either system alone. Gravity 


will give better results on coarse sizes; but on the other 





such ore It is in the treatment of the latter that magnet 
separation accomplishes its best w rk These tacts suggest the 
co! nation of the two methods, each working on the most ap 
propriate material. In such a combination treatment, the finely 
( d middlings or tailings should be given a reducing roast 
t ene the iron ore particles, thereby making magnetic 
eparation more efficient The concentrates thus produced 
would be of high grade, and the loss would be low. The de 
gre neentration would be higher by the combination 
nethod than by gravity separation alone 

By way of illustrating the possibilities of the combination 


summarizes the results from six Gréndal 


plat and the corresponding results from the gravity separa 


i 


tion plant of the Oliver Iron Mining Company 


Concen- Tail 


Crude trates ings Re 
% Fe ai/ Fe of Fe covery ay) / 
Ave ( f magnet ag 
netit e plants 35.2 67.9 6.2 go.1 
One gravity Mesabi hematite 
re plant : 25.0 58.0 14.1 80 
Assuming that tl ess favorable results of the hematite 
re plant are largely due to the difficulties of treating fine ma- 
terial: also by way of illustration, that magnetic separation 
applied to this portion would raise the grade of the combined 
ncentrates to 60 per cent iron, then it would be possible to 


rates from 1.96 tons of crude ore 


secure 1 ton of such concen 
such concentrates from 2.1 tons of crude 
uld thus be increased to &7.4 pet 
Such assumed results would show an increased yield of t19gI 
f material 


tons of concentrates from the 35,0 tons of crude 


day; and taking $2 per ton as the value 


ncentrates at the mill, would provide an increase of nearly 
$2500 per day in the gross value of the concentrates from the 
material. 
ce of these results will be 


realized when it 1s 


the Lake 


and 


se iron-bearing deposits of Superior 


more ol metallic 


ntain 67,040,000,000 tons 


ré n alone which contain 35 per cent 


timated to c 


Corrosion of Iron and Overvoltage 


rl eting of the (British) Faraday Society, held on 

April 4 3, in Manchester, was devoted to a general dis- 
f the corrosion of iron and steel. 

\ paper by Mr. Bertram Lambert on an electrolytic theory 

f the corrosion of iron was first presented. This is published 


Isewhere in this issue 
‘rof. W. W. Haldane Gee, of Manchester, delivered a lec- 


ture, illustrated by experiments and lantern slides, on “The 


irre Sit yn of Metals. 


metals can be lessened or 


rolytic Methods for Preventing the C 


lle showed that the c: 


rrosion of 


prevented in two ways: (1) By connecting the metal to be 


protected to a more electropositive metal, so that a primary cell 


} 


is produced; (2) by making the metal to be protected the cath- 


ode in an electrolytic cell supplied by an external electrical 
pressure Various types of primary cell arrangements that 
could be employed in practice were classified. The efficiency 
of the cell for protection will depend on the current density 


at the cathode, and this will be controlled by the resistance of 


the cell and the effective voltage. The importance of over- 
voltage in determining the effective voltage was discussed 
The history of Sir Humphry Davy’s application of zinc and 
iron protection for the prevention of the corrosion of the cop 
per sheathing of ships and subsequent inventions for the pro- 
tection 


f condensers and pipes were detailed. The patents of 


See this journal, November, 1912. p. 717. 
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Harris and Anderson, in which aluminium alloys are used for 


the prevention of the corrosion of condenser tubes, were shown 


to be primary cell methods. In the case of the use of zine 


in boilers was involved a knowledge of the electrolytic resist- 
ance of the boiler waters and the effective voltage at tempera- 
tures from 150-200 deg. C., concerning which there is great 
need of experimental data 


marine 


The amount of zinc used in some 
boilers is as great as from 400-600 Ib. of rolled zinc 
per annum. If the zinc is efficient in producing electrical cur- 
rents then the average current may be from 17 to 25 amperes 
It was obvious that such currents would be obtained much more 
economically by the use of a dynamo. 


The direct use of electrical currents has been the basis of a 


Those of Mr. Elliott 
Iron anodes are placed in the water of 
the boiler, which latter is made the cathode. 
supply 


number of patents Cumberland were 


especially described. 
A low voltage of 
motor-generator is used. The 
method has proved effective not only in preventing corrosion, 


provided by a small 
but also in removing scale from the heating surface and pre- 


venting its formation. Experiments carried out at the Man- 
Technology that the 


and 


chester School of have shown current 


densities necessary to protect iron, copper, other metals 
from corrosion of fresh and salt 


water are of low value, and 


hence in the cases of boilers and condensers the annual cost 
of electrical energy 


required is a small item Che chief cost 


will be in the renewal of anodes Anderson have 


Harris and 
also applied electrical currents for the prevention of the cor- 
rosion of that a 


requires only 2 


condenser with a 
volts and 2 
amperes, and the special anodes used by them cost from £3 5s 


per 1000 sq. ft 


condensers They find 


cooling surface of 1025 sq ft 


per annum. The use of electrical currents may 


also be applied in chemical works to prevent the corrosion of 
metallic screens and vessels from acid liquids 

Mr. J. T. Crabtree read a paper on “The Nature of Over- 
voltage.” This may be regarded either as the excess of the 
anodic or cathodic decomposition voltage of a dilute acid with 
a given electrode over that for platinized-platinum, or as the 
excess of the back (anode or 
cathode) after polarization over that set up by a platinized 
platinum plate under identical conditions. 

This back alternately polarizing 
an electrode and measuring its single potential difference by 
means of a potentiometer, 


e.m.f. set up as an electrode 


e.m.f. was determined by 


alternate connection between the 
latter and the primary circuit being made by means of a rotat 
ing commutator 

Overvoltage is affected by the time of application and cur- 
rent density of the polarizing current, the nature of the elec- 
trolyte and electrode employed, and by the thickness of the 
latter. Since these factors also affect the back e.m.f. of plati- 
num, a comparison electrode was employed consisting of a thin 
deposit of platinum on Jena glass, the back e.m.f. of which is 
constant with time 

The overvoltage of a metal was taken as the difference be- 
tween the back e.m.f. set up after an application of the polar- 


izing current for thirty minutes at a given current density, in 
N 


— acid, and that set up by the above electrode under similar 
10 


conditions. 

It is probable that overvoltage is simply a manifestation of 
the difference between the rate of production of ions at the 
electrode and of the combination of these form complexes. 
Probably after being discharged the ions pass into a metastable 
condition and give rise to a back e.m.f. The catalytic activity 
of the electrode is probably an important factor as affecting 
this velocity of reaction, and the difference in catalytic activity 
of various metals under different conditions of texture, tem- 
perature, etc., would explain why the overvoltage varies largely 
with different metals under different conditions. 

Overvoltage may be of importance in the case of the corro- 
sion of a metal as either: 

(a) Having a tendency to retard the deposition of hydrogen 
or oxygen on its surface, which might tend to assist or prevent 
corrosion. 
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(b) By setting up a high back e.m.f. which would diminish 

the effect of a decomposing current in cases of corrosion due 

to electrolysis. 

The 


evolve 


(c) By assisting or preventing the solution of a metal. 

metal 

hydrogen is given by the relation 

e.m.f. of metal — back e.m.f. of hydrogen > 1 
- overvoltage of metal. 


condition that a may dissolve in an acid and 


where 7 If » is large, no solution of 


the metal can occur. This is apparent with galvanized iron, 
where, owing to the overvoltage of the zinc, very little solu- 
tion of iron takes place, the latter assuming the overvoltage of 
the external metal. 

In view of the absence of any suitable factor to indicate the 
tendency of a metal to corrode, future experiments may indi- 
cate a parallelism between the overvoltage of a metal and its 
factor 

Dr. W. Rosenhain read a paper entitled “Note on a Speci- 
men of Ancient Iron from Ceylon.” 


corrosion 


The reading of the paper was followed by a long discussion 
\ number of specimens of corroded metals was exhibited 


Electric Steel in Germany 


In /:lektrotechnische Zeitschrift, 
review of the present status of electrometallurgy in Germany 
s given by Victor ENGe_narpt, the chief engineer of the elec 
trochemical department of the Siemens & 
\s mentioned before in these columns, the large 25-ton Heroult 


April 3, 1913, an interesting 


Halske Company. 


furnaces have been put in operation on the Deutscher Kaiser 
The largest size of induction furnace is at present 13 tons. As 
a result of the competition between induction furnaces and arc 
furnaces, the opinion seems now to have been firmly established 
that both right of For 
this reason the Gesellschaft fur Elektrostahl Anlagen, which is 
affiliated with the Siemens & Halske interests and which owns 


types of furnaces have a existence 


the principal patents for induction furnaces, has now also 


acquired the rights for the Girod arc furnace for Germany 
Otherwise, no change has come in the exploitation of the dif- 
ferent manufacturing 
furnace 


furnace types by the large electrical 


Heroult-Lindenberg electric inter 
ests are affiliated with the Allgem. Elek. Ges. and the Nathasius 
furnace with the Bergmann The use of 
electric furnaces for melting ferromanganese has been widely 
The 
cost of operation can be reduced so as to show a clear saving 
taking into technical advantages 
which are doubtless in existence, but cannot be easily stated in 


companies, as the 


interests coneern 


introduced since the advantages are evident in this case. 


without consideration the 


exact figures. In the thirty large German steel works which 
quantities of their 
plants, twelve had electric furnace plants for melting man 
ganese in operation or course of erection at the end of 1912 
Five of these plants were erected by the induction furnace 
Girod interests, three use Heroult furnaces, two Keller fur 
naces, and two Nathasius furnaces. As to the use of the elec 
smelting, Mr. Engelhardt 
points out that the electric furnace has to meet in this field not 


use large ferromanganese in converter 


tric furnace for copper and zinc 
only competition from the old-established metallurgical proc 
esses but leaching with electrolysis 
While ten or fifteen years ago the potentialities of wet elec 
trolytic processes were overrated, there is at present a ten 
dency to pay new attention to their possibilities. 


also from processes 


Gold and Silver 


Cost of Dredging.—In the Mining Magazine, March, 1913 
Mr. C. W. Purtncton gives, among other data on the Seward 
peninsula, Alaska, the cost of dredging at the Plein dredge, ©! 
Otter creek, tributary to the Nome river. At this dredge th 
ground is thawed by means of steam-points. The equipmen' 
for this purpose consists of two boilers, totaling 80 hp, mount« 
on skids covered with tents. They are moved ahead as fast : 
the dredge works the ground. Forty steam-points are used | 
thaw the ground to a depth of 14 ft. The duty of each poi 
is 16 cu. yd. in 24 hours, and the cost is under 13 cents pe" 
yard. The cost of power generated, with oil costing 7.27 cent 
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hour. 

The total cost of dredging and thawing at this plant is said 
to be 27 cents per cu. yd., handling about Xoo yards per day 
The cost at this plant, however, is not representative of what 
can be done on a larger scale. In the Nome tundra area, it 1s 
not impossible that, where a sufficiently large yardage is avail- 
able and a proper equipment installed, the ent-re cost of strip- 
ping, steam-thawing and dredging will be under 29 


cu. yd 


cents per 
Coarse Crushing in Cyanide Solution.—Some gold ores 


are readily amenable to cyanidation, even when crushed as 


coarse as '%4 in., and when such is the case, it is possible to mill 
low-grade ore at a profit, even though the percentage extraction 
is not as high as that of some mills in which fine grinding is 
practiced. Two good examples of this class of ore, and of the 
improvement in milling made by changing from fine to coarse 
Mexican March, 


1913, by Mr. Ernest H. Stmonps. 


crushing, are given in the Vining Journal, 

[he first ore is described as very porous, oxidized, and of 
medium milling grade. It would absorb and readily retain 15 
per cent moisture. It was being crushed in stamps to 20-mesh 
\bout 
55 per cent of the stamp product was coarse enough to be 


and finer, the stamp duty being about 4 tons per day 
leached and the balance was agitated and filtered. Laboratory 
tests indicated that good extraction could be made with much 
coarser ore. One of the batteries was then fitted with a 4-mesh 


screen, and a lot of ore crushed. The stamp duty rose to 7.8 
tons per 24 hours, and 76 per cent of the product could be 
leached. The extraction was as good as when ore was crushed 
to 20-mesh; the capacity of the mill was almost doubled by 


making an addition to the number of leaching tanks: and the 
slime department needed no erlarging 

The second ore was a medium hard quartz containing about 
Little was 
Little concentrate could be 


obtained by crushing to 4-mesh, but at 8-mesh it was possible 


6 per cent of coarsely disseminated pyrite slime 


formed when the ore was crushed 


to secure a concentrate containing 73.5 per cent of the gold in 
the ore. At 12-mesh the concentrate yielded only 70 per cent 
The final mill treatment fol- 


Crush to 8-mesh in cyanide solution, size the pulp on a 


of the gold in the ore was as 
lows: 
30 or 40-mesh screen and concentrate the oversize on jigs and 
the undersize on tables. All coarse and fine sand tailings are 
washed to recover cyanide solution, and then discharged to 
waste. The slime is thickened, agitated and filtered 
crushing is expected to give a stamp duty of 


Coarse 
7 tons if no re- 
grinding apparatus is used, and more than 10 tons with re- 
grinders. The test data show that the jigs will handle more 
than two-thirds of the ore; that the screen undersize, or sand 
size, will amount to less than one-quarter of the ore and con- 
tain more than one-half of the concentrate in it: that the 
same recovery can be made by coarse crushing and concentrat- 
ing as by sliming all the ore to 150-mesh and cyaniding it with- 
ut concentration. 

The New Shamva Mill, Rhodesia.—The following outline 
f the equipment and process to be employed in the new Shamva 
mill in Rhodesia is interesting as showing the trend of milling 
n that country. It is taken from the South African Mining 
‘ournal. The ore is to be sized before going to the stamps, 
ll %-in. particles being passed directly to the tube mills. The 
irger sizes will be crushed in cyanide solution by fifty-six 2000- 
). Nissen stamps fitted with %-in. mesh screens. Classifying 
ones will be placed ahead of the tube mills, and amalgamation 
nlates and blankets after the tubes. The tube mill product is 
eturned to the cones. The overflow of the tube mill cones will 
ass to eight sand cones superimposed above four others, where 


he sand will be classified and sent to leaching tanks. The slime 
verflowing the last cones will be thickened in 35 ft. x ro ft. 
Jorr thickeners and agitated in Pachuca tanks, 45 ft. x 10 ft., 


connected in series. A Butters filter of 336 leaves will remove 
the valuable solution from the slime. Precipitation will be ef- 
fected in ordinary zinc boxes, and the gold slime melted in gas- 
fred furnaces. 
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per gallon delivered at the plant, is 3 cents per horsepower- 
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Copper 


Historical Note on Cas-Fired Reverberatories.—Jlhe ap 
plication of producer gas in firing reverberatory copper smelt 
ing furnaces is regarded as a recent development, although it 
is true that certain metallurgists foresaw ago the 


some years 


value of the method and predicted its extended use. It appears, 
further, from an article on mining in the Argentine Republic, 
by Mr. W. Evan Simpson, in Mining Magazine, March, 


that one Fouert, “an unknown but progressive metallurgist,” 


1913, 
actually used gas-firing on a small reverberatory furnace at a 
place called Corrales, more than twenty years ago. “The plant 
consisted of a water-sealed producer, a reverberatory capabl 
of holding a charge of about one ton, and a brick stove built 
on the best charge re 


regenerative principles.” A furnace 


quired about six hours for reduction. The ore contained from 


7 to 12 per cent copper, and the slags assayed only 0.5 per 


cent copper. The only fuel available for the gas producer was 
wild mountain bush, locally known as jarilla, which, though 
very resinous, is so small that difficulty is experienced in find- 
ing a stick of it larger than 1 in. in diameter. 
this South America, is 
worthy of the consideration in similar inaccessible localities 


The apparent 


success of venture in the wilds of 


Grinding-Pan Practice 

Notes from the Great Fingall, Australia.—In the monthly 
Journal of the Chamber of Mines of West Australia, Mr. E 
JENSEN, metallurgist for the Great Fingall company, presents 
some notes on the efficiency of the grinding pan, and of the 
The lat- 
ter first came to his notice about four years ago when he was 
metallurgist at the Oroya Black Range, through Mr. W. Jordan 
who the mine. The 
first trial indicated a greater grinding efficiency, owing to the 


relative merits of flat and corrugated shoes and dies 


was then mechanical engineer at same 
increased grinding surface offered by the corrugated surfaces. 
The corrugations are spaced 1%-in. centers, and take the form 
of concentric rings on the whole set of shoes and dies, each 
shoe and die being cast with a proportionate section of the con- 
centric corrugations. 

Mr. Jensen gives a number of tables showing the daily eff- 
ciency of the pans during the life of a set of shoes and dies 
The life of a set of flat-surface shoes and dies appears to be 
about 21 days, while with corrugated surfaces the same sets 
lasted for 37 or 38 days. In calculating the grading analyses 
and grinding efficiencies in these tests, Mr. Jensen has used Stad- 
ler’'s method,’ of which the following are the essential points 
The mechanical work necessary for reducing the weight of a 
unit from one grade to the next following, is a constant for 
each grade, and is called the energy unit, denoted by E. U 
The useful work done per unit by any crushing machine is the 
difference between the mechanical values of samples taken from 
the inlet and discharge of the machine. The relative mechanical 
efficiency is the value obtained by dividing the total work done 
by the horse-power consumed. The following table is a sum- 


mary of the different tests made according to Stadler’s formula 


Test Numbers 


I 2 3 4 

Pe WN DI vic cankcarseesness 54 54 54 54 
Shoe and die surface............. flat flat corr. corr 
Pan feed, E. U.... 20.59 20.54 20.77 20.84 
Pan Gecmmrge, BE. U. ...csiccccns 23.21 23.38 23.80 23.48 
fe | eer 2.62 2.84 3.03 2.64 
a eee 99.82 107.92 118.78 111.41 
Relative mechanical efficiency 10.51 11.36 12.49 11.73 
Consumption iron per ton ore, Ib.. 3.75 3.56 3.04 2.88 
Tons water per ton sand.......... 5.33 5.33 5.50 5.10 


“It appears that better results can be expected by having an 
increased grinding surface, as per medium of corrugated shoes 
and dies. Another factor worthy of consideration is pan speed 
We are now undoubtedly getting, with a pan speed of 54 r.p.m., 
better results, with a lower power consumption per pan, than 
those obtained when the pans were running at 58 to 60 r.p.m.” 


“Grading Analyses and Their Application. Stadler. 


Trans. Inst. Min. & 
Met., Vol. XIX, pp. 471-485. 
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Recent Chemical and Metallurgical Patents 
Gold and Silver 


Treatment of Precious-Metal Ores Containing Copper.— 
Under certain conditions the presence of copper in gold and 


silver ores renders such ores not amenable to the cyanide 


S \ccording to the specifications of a patent recently 
granted to Mr. Joun Cottins Ciancy, of New York City, the 


use of a cyanamide in the cyanide solution overcomes the 


usual difficulties and makes it possible to treat successfully gold 
cyanidation. Mr. 


the addition of a 


silver ores by Collins has discovered 


cyanamide prevents the copper from 


the cyanide that 1s 
cyanamide forn 
insoluble compound with 
copper which is then soluble in 
excess of cyanide solution with 
out destroying it. By precipi 
tating the c from the solu 


tion the 


pper 

cyanide can be regen 
erated and used as a solvent 

Mr. Clancy’s disc further 
the tact that Cc 


solved in a cyanide 





very 


ntaining cyanamide 


ipitated on metallic 


he precious metals 


posited rom the 


assumed 


pper cyanamide 


cvanine 
uCN.nKCN ) The last c 
and c yppe 


jay be caused to yield regenerated 


example of carrying the invention int 


figures are given by the inventor: 2000 lb. pulver- 
ntaining 2 Ib 


is suspended in 2000 lb. water c sodium 


2 Ib. calcium cyanamide and 2 Ib. lime Chis mixture 


r 6 or 12 hours, yr until extraction 


mplete 


the s 


lution is displaced from the solid matter 


us metals therein contained are precipitated on 


position of c¢ [he solution may be used 


I ypper. 

pper content is such as to war 
rant ret copper by electrolysis. (1,057,936, April 
I, 1913 


Method of Treating Ores.—In Fig 


sentation I 


I is repre 


Curis 


an apparatus recently patented by 


and 
apparatus com 
novel 


prises a form of 


roaster in which oxidiz 
ing, reducing, chlorodiz 
ing or sulphatizing proc 
esses an 


The devi 


shaft ] a 


be carried on 
nsists of a 


suitabl« ; ~ er 
lining 2 , ors of a 


eS | 





grates 


posed of taggered 


M FILTER 
mem 


bers 10 and 11, between which a reciprocating member 12, 13 


can mo or the purpose of delivering the ore continuously 
the next. The shaft is thus divided 


into compartments in which different c 


from one compartment to 


nditions of tempeta 


ture and chemical action can be maintained, and the ore su 


cessively’ subjected to these conditions. Parts 4 and 14 below 


the upper grate, and 7 and 15 below the lower grate, 


for the 


pr vide 
introduction of air, fuel, steam or other gas, to cause 
the proper reaction with the ore and added sodium chloride or 
sulphate or other salt. 

The inventor that can be 
made in treating ore in this furnace, and gives results that h« 


outlines various combinations 


CHEMICAL 


ENGINEERING Vor. XI, No. 5 
has obtained on ores from Colorado and Utah districts. “Prac- 
tical tests have demonstrated the success and efficiency of this 
process of heating ores in stages at temperatures and for 
periods under positive control of the and in at- 
mospheres adapted to the particular kinds of ores treated.” 
(1,058,034, April 8, 1913.) 

Vacuum Filter.—A new form of continuous vacuum filter 
for ore slime is shown in Figs. 2 and 3, being the invention of 
Mr. Grorce J. Younc, of Reno, Nev. The device operates on 
the same general principles as other vacuum filters, viz., sub- 
merging a filter surface in slime pulp, withdrawing the valu- 
able solution through the filter fabric, and building up a cake 
[hese operations are performed suc 

cessively and continuously on a 
plurality of disc-like filter units 


operator, 


of slime on the fabric. 


mounted on a hollow rotatable 


shaft, within which is a second 
hollow shaft which is stationary 


and which serves as a suction 


chamber, being connected witha 


vacuum pump. Suitable ports 


connect the different cells of a 


disc with source of reduced or 


vacuum 





excess pressure, so that 











and pressure can be applied al 


ternately at the proper times 


[he apparatus consists of 


' 


me tank 4, within which ar: 


mounted 


the filter discs 19. The latter are rotated by means 


of a gear drive as shown The valves in the hub are ar 


ranged that about seven-eighths of the disc is under reduced 


pressure, while one-eighth is subjected to excess pressure at 
the time of discharging the cake. The cake can be washed 
prior to discharge by means of sprays from pipes suitably ar 


ranged. Scrapers are used to divert the discharged cake into 
chutes 48, from which the slime is withdrawn through doors 49 
(1,057,475, April 1, 1913.) 

Agitator.—A 


of agitating ore 


Pachuca tank system 
slime has been patented by A. W 


of Colorado Springs, Col: 


modification of the 
WARWICK 


One form of his invention is shown 


in Fig. 4. It consists of a cylindrical tank a with a conical bot 
tom a’, 


in the center of which is supported an air-lift pipe B, 
} 


supported at b, and capped at the top by b’. Rows of holes 


are provided for the exit of the lifted slime. A source of com 
pressed air is shown at ¢’ 
nected with the nozzle C 
the lift pipe, and with second 
d* arranged 


f the c 


ary air injectors 
near the bottom 


bottom 


nical 
The assumed level of 
material in the tank is th 
line X 

In operation the compressed 
air lifts the slime through th 








central pipe, from which it is 
sues through the holes in a lat 
eral direction. The rising ai 
serves to aerate the slime above 
the top of the lift-pipe, whil 
the heavier solids fat? to ti 

bottom for further agitatior 
The auxiliary air injectors 
near the bottom keep the slime there well aerated and agitated 
and serve also to break up any cakes that may form during sus 
pension of operations. (1,054,629, Feb. 25, 1913.) 








Lead, Copper and Zinc 

Electrolytic Production of Lead Hydrate.—According t 
a patent issued to Turopore G. Timpy, of Chicago, IIl., lea 
ore may be fused and cast into bars or cakes of convenier 
form, and used as anodes in an electrolytic cell containing a 
electrolyte a neutral solution of sodium nitrate in water, pr 
ducing under electrolysis lead hydrate. The lead ore is fus¢ 
in a reducing atmosphere and cast into bars about 18 in. long 
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12 in. wide and 2 in. thick 





One or more such anodes are im- 


mersed in the electrolyte, with suitable cathodes, and elec- 
trolyzed. The following reactions show the cycle of oper- 
ations 
NaNO, H,O NaOH HNO, 
2HNO, + PbS =S-+ Pb(NO,).+ 2H 
Pb(NO;),-+ 2NaOQH = Pb(OH).+ 2NaNO, 


With a potential between one and six volts the current sep- 
arated some free sulphur at the anode, forming a coating which 


can be brushed off, or which can be retained in the diaphragm 


when the latter is used. (1,056,382, March 18, 1913.) 

Electrolysis of Argentiferous Lead Ores.—by 
smelting methods, silver-lead ore is reduced to silver-lead bul 
lion which must be 


ordinary 


refined for the silver 
production of soft lead 
of Chicago, IIl., to 


be used 


and the 

It is proposed by THeopore G. Timpy, 
such ore and cast it into blocks that can 
anodes in an electrolytic cell. 


recovery of 


Tuse 


as The electrolyte is a 


hydrous solution of sodium nitrate, slightly acid with nitric or 


acetic acid to prevent the precipitation of lead hydrate. When 
a cell is thus equipped and electric current applied in the usual 
manner, silver and lead are liberated as a result of electrolysis 
The lead may be llected upon the cathode in metallic form 
or precipitated as, for example, lead chromate. The silver may 
be collected upon a filter cloth surrounding the anode, and int 


which is slowly fed a solution of alkaline halide, such as sodium 


the silver If no 


» the 


which Iter cloth is 


precipitates 


the precipitant may be fed int bath between the elec 


trodes and the deposited silver salt removed from the bottom 
of the cell. Some lead halide may temporarily precipitate, but 
will again dissolve and the lead will be deposited on the cathode 
(1,056,383, March 18, 1913 


Fusing and Purifying Copper.—A furnace and process fi 
fusing cathode or 


iT 


electrolytic copper, and maintaining its pur 
WALTER 
The ob- 


reducing flame 


ity during fusion 
, 
Rockey 


ject of the 


have been patented by Messrs S 
»f New York City 


the metal to a 


and Hittiary ELpripncer 


invention is to expose 


in the presence of the products of combustion, protecting th: 
metal from oxidation after fusion by an atmosphere of the 
products of hustion, also while the metal is flowing from 
the fusion chamber to the ladle and from the ladle to the cast 
ing molds 

It has been found that electrolytic copper of high purity is 
contaminated by oxygen in the fusing process, forming oxides 
such as CuO and Cu.O. By the process of the patentees these 


impurities are eliminated. (1,057,882-3, April 1, 1913 


Electrolytic Recovery of Zinc and Manganese.—Accord 


ing to a process of Anprew G. Frencn, of Nelson, B. C., for 


the treatment inc the inventor obtains 


as 


f complex lead-z ores, 


a final result a strong aqueous solution of sulphate of zinc 


with neutral sulphate of sodium and more or less sulphate of 
manganese. This process is described in a former patent No 
1,041,060. More recent work by the same investigator has 


shown him that these three salts, viz., sulphates of zinc, sodium 
and manganese, are easily electrolyzed with the production of 
pure metallic zinc on the cathode and pure manganese dioxide 
on the anode 

The success of the process depends on the favorable com 
bination of these three salts, and when insufficient 
is present this element should be added 

The solution of the three sulphates is treated in an 
trolytic tank having lead anodes and thin sheet zinc cathodes 
Direct current is used, of from 2'% to 4! 
density of 20 to 30 amp. per square foot of cathode surface. 
Under these conditions pure zinc and manganese dioxide are 
formed. In the practice of the process, the solution flows con- 
tinuously from the ore leaching tanks to the electrolytic tank, 
and after electrolysis and the removal of a portion of the 
metals, back to the leaching tanks. 

The solution flowing into the electrolytic tank is practicaliy 
neutral, while the electrolyzed solution is slightly acid and suit- 
able for further reaction on ore. (1,055,157-8, March 4, 1913.) 


manganese 


elec- 


volts with a current 
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Vanadium 
Extraction 
FISCHER, 


of Vanadium from  Carnotite.—Srecrriep 
of Golden, Colo., has recently patented a process fo! 
removing vanadium from carnotite concentrates or rich carno 
tite 
and 


ores, leaving a residue containing all the uranium, radium 
a negligible quantity of vanadium. The process consists 
in mixing the carnotite with caustic alkali in the ratio of about 
5:1, adding water to form a plastic mass, and then evaporating 
and possibly re-evaporating until the reaction is complete, form 
ing sodium vanadate. The mass is then lixiviated, the vana 
dium solution drawn off and made slightly acid with sulphuri 
acid, and the vanadium precipitated as iron vanadate by means 
of ferrous sulphate. This product, after drying can be re- 
duced to ferrovanadium by the electric furnace or by the Gold 
schmidt process. Mr. Fischer’s process was fully described by 
him in an article in this journal, August, 1912, page 469. (1 
054.102, Feb. 25, 1913.) 
Metal Alloys 
Alloys for Cutting Tools.—In 
ELw of Kokomo, Ind., 


alloys which are valuable for forming cutting implements in 


two patents granted to 


p HAYNES, the inventor describes new 


hich hardness, toughness and elasticity are demanded. The 
alloys also are capable of taking a high polish and receiving 


These alls 
the 


such as tungsten, molybdenum and uranium 


and retaining a sharp cutting edge formed 


fr obalt, 


Vs are 


chromium and one re of elements of the 
Up, 


example of a ternary alloy is ¢ 


om or m 


hr 
An 


less chromium, 15 per cent or less tungsten, and cobalt 


yne containing 15 per cent or 
Numer- 
for 


1913 


given in the patent specifications, 


April 1, 


us other formulas are 


‘ial application. (1,057,423-828 


Government Specifications for the Purchase of Coal 


Large users of coal will be interested in Bureau of Mines 
Bulletin No. 63, “Sampling of Coal Deliveries, and Types of 
Government Specifications for the Purchase of Coal,” which 
has just been issued. The Federal Government, which pur 
chases $8,000,000 worth of coal annually, buys more than half 


f it under specifications and has gone deeply into the question 
Pope, the engineer 


of the bulletin, 


f sampling and analyzing coal. George S 


in charge of such investigations and the author 
the following statements 

To determine with utmost accuracy the ash content and heat 
would require the 


ing value of a quantity of delivered coal 


burning of the entire quantity, and special apparatus arranged 


to measure the total heat liberated, or would require crushing 
the whole quantity, and reducing it by an elaborate scheme of 
to 


weighing approximately 1 gram, the minute quantity 


successive crushings, mixings, and fractional selections 


portions 
which the chemist requires for each determination. Either of 
these procedures is obviously impracticable if the coal is to be 
used for the production of heat and power. 

The method actually employed is to select portions from all 
parts of a consignment or delivery of coal and to systematicall, 
reduce the gross sample, obtained by mixing these portions, 
to quantities that the chemist requires for making ash deter- 
minations or that can be burned conveniently in the calorimeter, 
in for The 


sample should be so large that the chance admixture of pieces 


ipparatus determining the heating value gross 
of slate, bone coal, pyrite, or other impurities in an otherwise 
representative sample will affect but slightly the final results 
Increasing the size of the gross sample tends toward accuracy 
but the possible increase is limited by the cost of collection and 
reduction. 


and 


In reducing the gross sample by successive crush- 
ings halvings or fractional selections, the object is to 
procure a small laboratory sample that, upon analysis, will give 
approximately the same results as the gross sample itself, or, 
in fact, the entire quantity of coal from which the gross sample 
was obtained. 

Recognizing the importance of the method of sampling as 
being a definite commercial procedure and of having the method 


clearly set forth in the specifications to become a part of the 
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contract, and recognizing also the desirability of insuring uni- 
formity and similarity in the specifications used by the differ- 
ent branches of the federal service for the purchase of coal, 
representatives of the executive departments and independent 
establishments of the government held a conference under the 
auspices of the Bureau of Mines in February, 1912, for the 
purpose of discussing these and other features of the specifica- 
tions 


\t this conference committees were appointed to pre- 


the views of the mem- 
that 
specifications, such as were recommended, certain requir_iments 


pare specifications in accordance with 


bers. It was recognized at the conference in general 
had to be of wide application, as the specifications cover such 
a wide variety of conditions, not only as to character and qual- 
ity of coal but as to type of furnace equipment, size of deliv- 
eries, methods of delivering, etc 

The specifications which were used for the purchase of coal 
on the heat-unit basis prior to the fiscal year 1912-13 were on 
the B.t.u. (British that is, 


payment for delivered coal was directly affected by the moisture 


thermal unit) “as received” basis: 


This method 
was based on the assumption that the moisture in the samples 


content of the sample received by the laboratory 


collected at the time of weighing and delivery could be pre 
served with slight loss during the storing and subsequent work 
ing down of the gross sample to a quantity convenient for 
transmittal to the laboratory and in its later treatment in the 
laboratory. From experiments that have been made and from 
a large mass of data, it is known that the moisture content of 
coal does not remain constant, and that the moisture content 
reported by the laboratory may be as much as a 5 to Io per 
cent lower than that actually contained in excessively wet or 
high-moisture coal at the time of weighing 
+ * > As 


value correspondingly rises, with the result that the price for 


a sample loses moisture, its B.t.u. “as received” 


delivered coal determined on the “as received” value is, with 


rare exceptions, higher than that warranted by the quality of the 
coal at the time of weighing \s a general 


statement, pay- 


ment based on the “as received” B.t.u. value will be higher than 
warranted, unless the sampling and laboratory work can be 
carried on under conditions that minimize moisture loss, as 
under freezing temperatures 

Recognizing the uncertainty involved in taking the moisture 
determination in the laboratory as representative of the mois- 
ture content of the delivered coal and the consequent possibility 
of payment of a higher price than is warranted, the Bureau of 
Mines recommended to the executive departments and indepen- 
dent establishments of the federal service that the heating value 
in the coal specifications for the fiscal year 1912-13 be on the 
“dry coal” basis 
these 


fact recognized 


that the amount of moisture contained in coal produced from 


In preparing specifications the was 
day to day from the same mine, or group of mines working the 
same bed, is largely accidental, and is a matter over which the 
buyer and seller have only slight control. However, in order 
to place a negative value on high-moisture coals and to protect 
the government against the delivery of coals containing exces- 
sive amounts of moisture, the specifications require the bidders 
to specify the maximum moisture content in coal offered. This 
value becomes the standard of the contract. 

If coal of uniform B.t.u. “dry coal” value is delivered on a 
contract, the contractor receives the advantage on any delivery 
in which the moisture content approaches the maximum speci- 
fied, because he is paid for the weight of water contained in the 
coal in excess of a normal amount, whereas if the coal is very 
dry, containing less than the normal amount of moisture, the 
purchaser receives the advantage. 

* * * As an example of the effect of a heavy rain on a 
car of coal in transit, a precipitation of 3 in. of water on a 
loaded 50-ton car, area of top about 360 sq. ft., would increase 
the weight of the coal 5.01 per cent, provided none of the water 
drained out or evaporated. It is obvious that if this coal is 
weighed and delivered immediately, special samples for mois- 
ture determinations should be collected and prepared at once 


and sent to the laboratory as a basis for equitable adjustment 
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of payment on account of the excessive amount of water in the 
coal. As the weight of the coal was increased by the excess 
water, there should be a corresponding decrease in the price 
to be paid. 

If a railroad car or wagon so rained on should not be un- 
loaded immediately after weighing and special moisture samples 
should not be properly collected, prepared, and sent hermeti- 
cally sealed to the laboratory, it is obvious that the purchaser 
would pay a higher price than warranted, especially if the car 
or wagon stood for some t me before sampling and some of the 
water drained out. Further, if the coal was not immediately 
unloaded and sampied or if the car continued in transit after 
weighing, then the coal at the top would soon dry; and in either 
case the effect of the 3-in. rainfall, as indicated by the analysis 
might be only a fractional percentage of the moisture contained 
in the coal at the time of weighing 

The determination of 
stock piles is often of great importance, for the proportion of 


the moisture of coal delivered from 
moisture contained in the small sizes, which are most abundant 
near the center of a stock pile and which absorb the rains, and 
melting snows in districts of heavy snows, may be from Io to 
15 per cent higher than when stocked. It is apparent, there- 
fore, that special moisture sample determinations are necessary 
for equitable adjustment of payment on amount of excessive 
moisture in coal stocked in piles exposed to the weather 

The specifications provide for the collection of “special mois 
ture samples” if, in the opinion of the government officials 
sampling it, the delivery contains moisture in excess of that 
guaranteed by the contractor. The “special moisture samples” 
are prepared in a manner to minimize moisture losses and may 
be taken and prepared independently of the gross samples col 
lected for the determinations of heating (B.t.u.), ash, 


If the analysis of the special sample 


value 
and other specified data. 
shows a moisture content in excess of the contractor's guar- 
anty, a proportionate deduction is made from the price to be 
paid for the coal. 


The Joseph Dixon Crucible Company, of Jersey City, 
N. J., have issued a very complete “production catalog” of over 


100 pages of type and illustrations, giving a full description of 


the entire Dixon graphite line. This catalog should be very 
effective in acquainting those who are already users of one form 
of graphite with its many other forms and uses. 
Buffing and Grinding Motors.—The Charles J. Bogue 
Electric Company of New York City have placed on the market 
a new design of direct-current buffing and grinding motors in 
five sizes from 4% to 5 hp, for connection to 110-volt and 220 


volt circuits. 


New Pulp Mill Project.—The Chesapeake Pulp & Paper 
Company, of West Point, Va., it is said, will have the first 
sulphate pulp mill in the United States built entirely by an 
\merican engineer with modern American methods of design 
and construction. This mill is now being built by Mr. George 
F. Hardy, New York; while Mr. Philip B. Sadtler, 
general manager of the Swenson Evaporator Company, Chi 


assistant 


cago, has secured the contract for the entire machinery layout 
in the recovery end of the plant. 

Zinc Dust Precipitation.—Experience with this form of 
precipitating cyanide solution at the Brakpan mill, South 
Africa, is related in Bulletin 101, Inst. Min & Met., by C. B 
Brodigan. The equipment consisted of three Merrill presses 
with belt feeders. The latter caused trouble at first on account 
of irregular feeding, but this was overcome by alterations 
Clear solution also was found essential, as slightly turbid solu 
tion choked the cloths, causing a rapid rise in pressure in the 
press, and necessitating by-passing and resting of the press 
Strength of solution had to be higher than with zinc-box pre 
cipitation. There was a feeling of some anxiety about the re 
liability of precipitation, which led to the use of continuous 
testing. In spite of these troubles, which were largely inci- 
dental to starting a new process, it was generally believed that 
the press system offered advantages over the use of boxes. 
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Oil Extracting and Washing Centrifugal 


It has so long been the custom of many plants and manu- 
facturing establishments to regard the burning or discarding 
of their oily waste and other machinery-wiping material as a 
matter of course that they have ceased to consider what such a 
actually cost 


practice them, or, 





more properly speaking, per 
haps have considered such expense as unavoidable 
The constmption of waste, towels and other wiping mate 
FIG. I CENTRIFUGAI STEAM-TURBINE DRIVEN COMBINE! ) FEN 
TRACTING, WASHING AND DRYING MACHIN 
rials by every plant or manufacturing establishment is, ot 
course, subject to the amount and character of its power and 


industrial equipment. However, when reckoned by the year 
t is by no means the least of the items of operating expense 
When to this is added the value of the oil and grease that 
s lost in the discarded waste and other machinery-wiping 
material, the figure approaches a total that would surpris: 
those who have not given the matter serious consideration 
This condition presents great opportunity for a successful 
rrocess of waste and oil reclaiming, and where machinery 


viping towels are used a satisfactory method of cleaning them 
Naturally held 


everal methods have been employed to reduce the loss of waste 


such a promising 1as not been neglected and 
nd oil, beginning with drip pans, presses, chemicals, etc., t 
ore modern and efficient machines with increasing success 
The the 
ighly efficient and successful machine that has been devised 
r this purpose by the D’Olier Centrifugal Pump & Machine 
ymmpany, of Philadelphia. 

The 


ntrifugal, 


accompanying illustrations show most recent and 


machine is a combined oil-extracting and washing 


steam-turbine driven and manufactured in sizes 
-in., 15-in., 20-in. and 36-in. baskets. 

The basket, which is entirely enclosed within the curb of the 
the steam-turbine wheel 


ie following description of the operations of the machine 


ichine, is directly connected to 
n be readily understood by reference to the accompanying 
ne drawing. The waste, towels or other machinery-wiping 
iterial to be reclaimed is placed in the basket and the steam 
rned on, rotating the basket at high speed. The small arrow 
ads indicate the course of the steam from the point of en 


nee (nozzle), through the turbine wheel into the bottom of 
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the Lasket, thence through the waste, acting thereon, and out 


through the exhaust. 


Phe 


the basket, are to heat and open up same, thinning the oil and 


effects of the steam on the waste, or other contents ol 


grease, which in turn are thrown off through the perforations 
in the the basket to the the 


machine and are then conveyed by gravity through thx 


sides of inside of curb of th 
oil trap 
to precipitate any solids and discharged into an oil 


the oil 


receptacle 


lleavy arrow heads indicate course of the from the 


if the basket. 


[he waste or towels having been freed of oil and grease are 
then ready for cleaning; the water tap is opened and the 
vasket and its contents submerged. Special washing powder is 
placed in the bath and by means of a steam jet the water is 
oiled while the basket is slowly revolved, thoroughly and con- 
tinually agitating the contents. After the washing process, all 
tree water is drained from the machine and the basket run at 
high speed to extract remaining moisture The waste ort 
towels are then ready for air-drying and further use I his 
reclaiming process can be repeated many times at a great sa\ 


of machinery-wiping materials 


ng 


rhe oil-reclaiming process will save from go to 95 per cent 
t the oil and grease in the soiled material. The complete 
process is thus one of dual economy in the recovery of oil 
and reclaiming of waste and towels The economy thus 


effected can be readily appreciated 


Chis machine, by the use of an interchangeable basket, fur- 
nished by the manufacturers, can also be successfully used 
for the recovery of oil from automatic machined parts, metal 


hips and turnings, scrap metal, etc 
like 


many 


\lso, for general laundry 


purposes and economic uses, and further, supplies a long 


felt want in laboratories for an efficient hand or 


power 


perated centrifugal for testing or experimental work 


he entire machine bears evidence of thorough and efficient 
design and construction The manufacturers lay particular 
stress upon the enforced steam circulation whereby the steam 
acts on the entire contents of the basket; also upon the de- 
sign and position of the main bearing, located above and not 
vclow the water level [his machine is also equipped for 
electric motor or belt drive for special service. 

The D’Olier line includes a modern and highly efficient 
machine of the centrifugal type for the recovery of oil and 
grease from metal chips, turnings, scrap metal, etc., electric 


motor and belt driven 


It can be fitted with an interchangeable 


<- 
a 











FIG. 2 


CROSS-SECTION OF 


CENTRIFUGAL 


basket for extracting oil from machinery-wiping materials for 
installations where steam is not available. 
The machine is of the “Weston” self-balancing type, which 
is a decided advance in machine construction for this service 
The D’Olier Centrifugal Pump & Machine Company is con- 
tinuing and enlarging its well-known line of centrifugal ma- 
chines and pumps, manufactured for many years by D’Olier 
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Engineering Company, and is prepared to furnish centrifugal 





machines for every possible purpose, ranging from 10-in. to 


-1n iskets of varied design and for steam, water, electric 


New Float-Type Recording Differential Pressure 


Gauge 

In the April issue (page 222) a description was given of the 
spring pressure tube designs of recording differential pressur« 
gauges made | The Bristol Company, of Waterbury, Conn 
Chis s Vv putting on the market another invention 
of its president and founder, Prof. Wm. H. Bristol, as illus 
trated lig 

This new float type differential recorder was patented 











FLOAT-TYP& RECORDING DIFFERENTIAI 
PRESSURE GAUGE 


4 
H 











FIG. 2 SECTION OF FLOAT-TYPE RECORDING DIFFER 
ENTIAL PRESSURE GAUGE 


\ugust 15, 1911, and has been tested under practical operating 
conditions in steel works. It was developed to meet requir« 
ments for which the spring pressure types of differential r: 
corders are not suitable, that is, for very low ranges of differ 
ential pressure in air, gases, liquids or steam, for applications 
where the static and differential pressures fluctuate rapidly, and 
also to satisfy the demand for instruments to record the rat 
of flow or volume directly on charts having uniform gradua 
tions in units of flow of volume. 

The construction and principle of operation of the instrument 
will be readily understood by referring to the sectional dia 
There are two pressure chambers A and B in 
A cylindrical 


gram Fig. 2 
tercommunicating through the connection C. 
float D is located in the pressure casing A as indicated, an‘ 
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which extends through 
the casing. The recording arm G is directly connected to the 
end of the shaft F 

Connections are made by means of the pipes H and / be- 
tween the pressure chambers A and B and the two pressures 


whose difference it is required to record. Mercury or water 


are employed in the pressure chambers according as the differ 


at 


ential range to be recorded is high or low. 


When the higher 
pressure is applied to the charmber B through the pipe J, the 
level of the liquid in this chamber is lowered and that in the 
loat chamber is raised, carrying the float and the attached re 
corder arm with it and making a record on a circular chart as 
it is revolved by a spe cial clock at the desired speed 

By making cross-sections of the pressure chamber B of cer- 
tain proportions as indicated, it is possible to produce a scale 
whose graduations are uniform for equal increments of flow 
or volume. The Bristol-Durand radii averaging instrument 
‘an therefore be used to obtain total flow or volume from the 
chart record of this instrument for a period of twenty-fout 
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FLOW 





OF BLAST FURNAC!I 





AT 


\s these gauges will operate on extremely low differential 
ranges they are particularly well adapted for use with Pitot 
tubes for recording volumes of liquids, air or gases 

Fig. 3 is a reduced reproduction of a 24-hour record 
the flow of blast furnace gas, made by one of these instru 
ments in connection with Pitot tubes, at one of the largest blast 
furnaces in the United States. It will be noted that this chart 
is graduated in thousands of cubic feet of gas per hour, the 
range being from 0 to 500,000 cubic feet per hour. The work 
ing part of the chart above 150,000 is provided with unifor: 
volume graduations. 
total range of the chart shown was 0 to 1.46 in. head of wate: 
From this it will be seen that with a simple inexpensive Pit 
tube it is possible to obtain sufficient differential pressures 


[he actual differential pressure for th 


slow rates of flow to directly record the amount and variation 
of the volume 

This instrument may be used to record the head of water 
tanks under varying pressures, as, for instance, height of wat: 
in steam boilers and condensers. Another special application : 
that of recording the flow of water through a notch or over 
weir, even though liquid is under pressure or a vacuum 
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Magnetic Separation of Minerals 


Although a number of machines have been designed and used 
successfully in the magnetic separation of minerals, less atten 
tion has been paid to the preparatory process of roasting. Re- 
cently this part of the work has been investigated more thor- 
oughly, and a number of patents have been granted on appa 
ratus and methods for making a proper magnetizing roast. 

In the Campbell system of magnetic concentration the sepa- 
ration is accomplished by the conversion of the pyrite into a 
furnace, and the 
subsequent removal of the magnetic sulphide by the Campbell 
separator. 
out 


magnetic sulphide of iron in the Campbell 


It is in the production of magnetic sulphide with- 
valuable metals in the roast that the Campbell 
all magnetic separation processes 
[he operation of roasting to a magnetic sulphide is simple and 
easily controlled in the Campbell furnace. The pyrite is trans 
formed superficially only, which means a minimum loss of sul 


loss of 


process differs from other 


phur, or gold, silver or copper which may reside in the pyrites 
The resulting magnetic product obtained by 
therefore 


the 
a valuable one for smelting or for the 


separator is 
manutacture 
of sulphuric acid 

The Campbell roast is comparatively so slight that no metals 
are lost by volatilization, and a chalcopyrite ore, with gold or 
silver, may be roasted without material loss. 


Both the furnace and the separator are small, light in weight. 


simple in construction, durable, automatic in operation and 
saving of power. Unlike other furnaces, this one can be 
started and stopped without affecting the character of the 


roasted product, and need not be operated continuously, but 
may be started in the morning and shut down at night regu 
larly or may be run continuously 

Ihe roasting begins five minutes after the oil fire is lighted 
n the roaster 

The other lining, and only the 
front section needs replacing after a considerable time, which 
replacement is made from duplicates kept on hand 


Chances of uneven roasting are largely eliminated 


roaster is without brick or 


The heat 
s controlled by the amount of oil and air admitted, and the 
feed is controlled by an automatic feeder. The ore is presented 
to the heat always in the same way, consequently the ore is 
iniformly roasted and to just such a degree as may be desired 

Everything about the plant is automatic, and a shovel never 
the from the unloaded 
It is first passed through a revolving dryer, heated 


touches ore time it is from car o! 


vagon. 
fuel oil fire and elevated to a dry 
ttom 


storage bin with hopper 
As required, it is discharged from the bin, elevated 
a screen, the undersize of which passes to the roaster, 
e to rolls, and back to screen. 


over 


The roaster product is conveyed to a revolving cooler with 
of water inside, through cooler, 
feed separators 


and elevated to conveyor 
The zine from separators is conveyed by spiral conveyer and 
vated to zinc storage bin. The pyrites from separators ar 
nveyed in similar manner to iron bin. Both of these bins 
ve hopper bottoms, and with conveyors and elevators dis 
rge the ores into cars for shipment 
lhe process has been very successful in the treatment of the 
rcasite-blende concentrates in the Wisconsin field. A fully 
ipped plant, capable of handling 75 tons per day, is situated 
uba City, Wis. This plant is so arranged that lots of ore 
ing from a few hundred pounds to carloads, can be treated 
essfully; also, a plant is now in operation at Linden, Wis., 
the Lindeh Zinc Company. 
he process is calculated to make a very high-grade zinc con 
trate carrying a high percentage of the total zinc in the ore; 
a pyritic product carrying a high percentage of sulphur 
such gold, silver and copper as may reside in the pyrites. 
he Campbell Magnetic Separating Company, of Boston, 
s., in addition to the original Campbell patents covering the 
Processes and apparatus for concentrating ores, has recently 
tired other valuable patents relating to the magnetization 
ron sulphides and apparatus for accomplishing the same 
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A Self-Balancing Centrifugal 
There has been much written on the subject of centrifugals, 
especially 


but there 


on their applications in certain chemical industriés, 


still 


remains 


an important factor to be considered 
That is, the question of taking care of an unbalanced load 
As all users of centrifugals know, a basket or retainer out of 


balance to any extent when running at normal speed will rack 
itself to pieces in a short time or will do some damage to the 
building in which it is in operation. 

The adjoining illustration shows a section of one 
various types of centrifugals built by the Tolhurst 
Works, 


matically 


of the 
Machin« 
of Troy, N. Y., all of which are designed to be auto 
self-balancing. purpose the 
centrifugal does not depend upon bumpers, rubber rings o1 


For this Tolhurst 


springs, but by a very ingenious construction its basket and 


load supplies the means of balancing through the force of 


gravity in a flexible bearing that absorbs every particle of 
vibration 
Che step in which the shaft or spindle 9 revolves, resting in 


the saucer of base 5, is free to adjust itself to any position 


taken by the rotating spindle, but as the saucer forms a quick 
circle in relation to the top bearing 
center meets the resistance or force 


, the step when leaving the 
of gravity which is always 
tending to pull the step back to the lowest point of the saucer 














































































































SECTIONAL 


VIEW OF BOTTOM DISCHARGE EXTRACTOR 


In this way all vibration is absorbed, the movable or flexible 
step taking all the shock. 
The heavier the load the smoother it will run, although it may 


be 5 to 15 lb. out of balance 


The illustration shows the Tolhurst self-balancing hydro- 
extractor in the special type which is arranged with bottom 
discharge. For such subjects as sugar, salts, crystals, etc., this 
method of unloading is very desirable. The foundation may 


be so constructed as to allow a truck to stand under the ex- 
tractor 

After the liquor has been removed from the materials, the 
lid is raised, and the material falls down into a receptacle, thus 
doing away with the necessity of shovelling it out. 

The Tolhurst Machine Works build centrifugals with the 
self-balancing feature for all kinds of work, especially for use 
in chemical laboratories, chemical works, laundries, silk mills, 
etc., and suitable for any kind of drive, also under-driven cen- 
trifugals having baskets specially designed for 
nitrated cotton or chemicals that must be kept free from any 
and all contaminations. 


removable 


According to the chemical nature of the material to be 
treated the basket and case may be of plain metal of nearly 
any required composition. 

The basket may be rubber-covered and the case may be lined 


with porcelain, lead or rubber 


METALLURGICAL AND 


A New Foundry Laboratory 
The H. M 


pened by a reception to the 


laboratories of Lane Company were 


Detroit foundrymen on 


which was attended by about one hundred peopl 


‘ratories are the outcome of the research work 


been carried on by Mr. H. M. Lane during the past 


iS East Piquette Ave., Detroit, Mich 


ccupy some 5000 square teet o! tl r space 


Mr. E. J. Woodison, of The E. J 


yperated with the laboratory st: furnishing the foundry sup 


Woodison Company, co 


and the material for the lunch 


o'clock, the 


plies necessary 


Refreshments were served from six to seven 


beans, baked potatoes, baked sausages 
uld be 


hosts even declared 


menu consisting of baked 


rolls, pickles, d 


baked d a core 


that the doughni \ oked 1 ( 7 The oven used was 


ihnuts, and coftec Everything that 


ven, and 


a Crawtord gas 


temperature was regulated 
furnished by the 
istrument Companies, of R N. ¥ 
Woodson 16-qt 


room 


number of attached thermometers 


chester, Each man's 


ch was placed in a new E. J foundry pail 


according to the most modern core methods, thes 


ered to the visiting foundrymen 


\ CORE MAKER'S LI 


dinner bu scheme goes th: 


This full 


serve-self lunch one better, as the 


a gravity carrier 


bucket first delivers the lunch 


and then becomes the diner’s seat 
As to th 


nterest 


At the front of the 


plant and equipment, the following notes will 


building there are located the offices and 


draughting room, back of these there is the chemical laboratory 


which is 15 by 40 feet. The remainder of the main building and 


the adjoining building are given up to the working core room 


and model foundry plant, containing the latest appliances in 


foundry equipment. 


The objects of the laboratory are: To study core sands and 


core binders. so as to find the best mixture for the conditions 


present in different plants; to study new core binders in order 


to ascertain their exact value to the foundry; to determine the 


best method of mixing sands and binders for different classes 
\ careful study is also made of the proper 


»f cores or molds 


baking temperatures, baking times, and different core oven 


ea) ] 
ues 


Special machinery is being installed in the laboratory for 
leaning and recovering old core sand 
undry there is a melting furnace and 


In the fi department 


appliances for pouring molds so as to test both the cores and 
the molds 

\ room at the rear of the building is fitted with microscopes 
and cameras for the study of core problems 

\ permanent exhibit of apparatus and supplies is also pro- 
vided and for this purpose Mr. H. M. Lane has had the co 


operation of a large number of manufacturers 
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A Proposed Standard Method for Sampling 
Ferro- Vanadium 
By Wm. W. Clark 


It has been requested that a standard method for sampling 
terro-vanadium be given, as considerable discrepancies in the 


analysis result from poor and careless sampling It seems 


that the average chemist goes on the supposition that if one 


or two pieces are taken from each keg of alloy (ferro-vana 


dium comes on the market in kegs weighing from 150 to 200 


Ibs. each), that this sample is a good representative average 


of the material. Such is not the case 


Segregation is a commonly known term, and has caused 


considerable discussion in the steel business, where a_ few 


tenths or even hundredths of a per cent of one constituent 


are present and segregate considerably. How much more will 


segregation be when elements are present up to 49 per cent, 


such as vanadium, or to 2 or 3 per cent, such as aluminum 


or silicon? 
Commercial ferro-vanadium, like every other complex alloy, 
mn cooling, goes through a solidifying interval and not a sharp 
lidif ying 


point The aggregate solidifying first will rise or 


snk in the molten mother liquor, according to the difference 
and that of the 
he next and successive solidifying aggregates will follow the 


until the 


between its specific gravity molten magma 


same course remaining molten mother liquor will 


will solidify 


solidification, it is thus 


have reached the eutestic composition, when it 


as a whole. During this process of 


that the 


constituents are 


apparent chances for the separation of the various 


very great, especially if the solidifying in 


terval stretches over a great range of temperature, and if the 


difference in specific gravity of the crystallizing constituents 
is great 

alloy t , ‘ various con 
that 


cruci 


Besides this tendency of the 


stituents on cooling, we have to bear in mind the fact 


ferro-vanadium is manufactured in small quantities in 


bles, which will naturally vary in composition from crucible to 
a certain extent, and will thus enhance the importance of 


careful sampling for obtaining the true average of a large 


quantity 
The method used in sampling is one which has been adopted 


after numerous experiments, and has been found to give uni 


orm results on checking. The alloy is shipped in several 


different going from lumps 6 inches in diameter dowr 


$17es, 


to 10 mesh, according to requirements. When sampling the 


lumps a couple of chips are knocked off each lump with a 


chipping hammer. The regular size, which is crushed to lumps 


about the size of a walnut, is sampled during the process 


kegging by running the hand along the front edge of eac! 


shovelful of the alloy, which has been well mixed after crus! 
ing, and taking off all that can be held in one hand of bot 
fine and coarse material. The finer grades of alloy are sam 
pled by mixing and quartering until a sample is obtained 

size, least 3 per cent of tl 
bulk of the alloy should always be taken; however, when t! 


the requisite A sample of at 
alloy is very coarse this should be increased considerably 
The samples are first put down to rice size in a small crush: 
are hardened 
is quartered twice, and then put 


the jaws of which steel. This crushed samy 


This 


quartered until about 2 ounces remain, which is all powder 


down to 20 mesh. 
in a hardened steel mortar, until it will pass through a i 


mesh sieve. This sample is well mixed for use in the la 
ratory. 

It might be well to mention here the fact that ferro-vanadi' 
is not uniformly magnetic, so that if a magnetic spatula is us 
in weighing weird results are the rule. 

American l’anadium Co 


Bridgewt le, Pa. 





Mexico has always been the world’s largest produce: 
silver, the next largest output coming from the United Sta! 
Canada, Australia and South America. 
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A New Molten-Metal Pyrometer 
The Brown Instrument Company, of Philadelphia, manufac- 
turers of pyrometers, are placing on the market an improved 


type of thermo-electric pyrometer for measuring the tempera- 


MOLTEN-METAL PYROM 


ture of metals such as copper, brass aluminu: 
their molten state 

[his company has been experimenting for some time in an 
effort to produce a thermo-couple which will withstand for a 
Chey 


nic kel 


reasonable length of time the action of the molten metal 


have been able to produce a thermo-couple formed of 


FIG. 2 THER MO-COU PLI 


alloy rods % in. in diameter which are inserted directly into 


the metal. On account of this large cross section (Fig. 1) in 


comparison with thermo which have a 


the life of the 


couples heretofore used 


cross section of about '% in. in diameter only 


thermo-couple has been greatly increased. 


In conjunction with this thermo-couple a 





FIG. I.—AUTOMATIC CONTINUOUS DISTILLING MACHIN} 
rtable indicating instrument is used which is unaffected by 
anges in the length of the wire connecting the thermo-couple 
nd the instrument, and which is sufficiently robust in construc- 
n for ordinary foundry service. 
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high resistance 
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It has long been recognized that if a reasona 
them 


knowing the temperature at 


be secured from a pyrometer, all foundries would adopt 


on account of the importance of 


which the metal should be poured. In the case this new 


Brown pyrometer the thermo-couple is inserted directly into the 


molten metal before pouring, and the temperature instant] 


noted. When it has once been definitely determined what the 


proper pouring temperature 1s tor a certain metal a concern 


an reproduce results continually, producing uniformally good 


castings trom maintaining the same temperature 


Distilling Machinery 


In our April 


laboratory and demonstration plant of Mr. Walter E. Lumn 


issue, page 224, we noted the new indu 


} 


\lass The a illustrations show 


installed 


of Boston, ompanying 


interesting machines n that laboratory 


1 and 2 show an automatic 


refining turpentine produ 


mtinuous distilling ma- 


destructive distilla- 

















ERECTING SHOP, ASSEMBLING AN AUTOMATI 
DISTILLING MACHINI 


tion of long-leaf pine. Turpentine and pine oil are completely 


refined in a single operation. Fig. 2 shows the assembling of 
this machine in the erecting shop 
shown in the cuts illus- 


he continuous distilling machine 


trates a small refining unit, equipped with positive controlling 
devices that regulate temperature, pressure, and cooling water, 
with absolute precision, obtainable for brief intervals in ap- 
paratus that is regulated by hand 

The machines are generally equipped with heat-exchangine 
devices or recuperators that utilize waste heat to warm the 
coming raw material. 

These distilling machines combine simplicity with large yields 
of products of uniform quality 

The economy of steam, in the case of very dilute or 
grade material, is sometimes equal to 80 per cent 
that would be required with ordinary stills. The 
range from 5 to 500 gallons per hour. 

Figs and distilling 
outfit for simultaneous extraction of gums, oils, etc., and the 
recovery of the solvent in dehydrated or rectified condition 
Fig. 4 shows the dumping, the extractor being inverted to dis- 


charge the spent material 


f the 


3 and 4 show a continuous extracting 
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This experimental apparatus is capable of handling a great 


variety of materials by a diversity of processes 

It consists of a copper extraction cylinder of the dumping 
type, cit cubic foot, equipped with juice warmer and 
connected to tanks for supplying the solvent, and collecting 
the extra gravity, and may be operated by cither upward 











Fit 3 ONTINUOUS EXTRACTING AND DISTILLING OUTFI 


or downward extraction, in batches or by continuous process, 
with precise temperature regulation 

A still serves to concentrate the extract and recover the sol- 
vent. The still is provided with a plain still head and also 
with a very efficient rectifying column, the latter serving to 
repurify solvents that have become dilute or impure 

The extractor and still may be operated independently or in 


circuit by manipulation of valves 

The Lummus laboratory has 4000 sq. ft. floor space. Theré 
are two rooms for the assembling of distilling apparatus, 22 ft 
high and 4o ft. long, also laboratories and work rooms. In 
the center of the building there is a trestle for supporting 


tanks and storing materials. The tanks are at different levels 


so that li may be run by gravity 


Occupational Diseases in Chemical Trades 


A committee on occupational diseases in the chemical trades 
was appointed by the New York Section of the American 
Chemical Society in February, 1912 

The objects of the committee may be specifically stated as 
follows 

1. To hold itself ready to advise the Legislature of the 
States of New York and New Jersey in reference to matters 
pertaining to occupational diseases in the chemical trades. 

2. To study various bills presented in the Legislatures in an 
effort to avoid unwise legislation; especially that which might 
be inoperative or ineffective from one or many reasons re- 
sulting from lack of technical knowledge at the time of writ- 
ing the laws 

3. To inaugurate and superintend such investigations as 
might be decided upon which look toward improvement of 
conditions of labor in the chemical trades. 

The personnel of the committee may be seen by a perusal 
of the membership, which is given herewith. 

Dr. Charles Baskerville. Professor of Chemistry and Direc- 


tor of the Laboratory, College City of New York, chairman 

Mr. R. C. Uhlig, Chief Chemist, Brooklyn Union Gas Com- 
pany, Brooklyn, N. Y., secretary 

Dr. Geo. P. Adamson, Baker & Adamson Chemical Company, 
Easton, Pa 

Mr. W. H. Bassett, Technical Superintndent and Metal- 
lurgist, American Brass Company, Waterbury, Conn 

Dr. Wm. F. Doerflinger, Consulting Chemist, 52 Beaver 
Street, New York City. 

Dr. H. M. Kaufman, General Manager Mutual Chemical 
Company of America, 55 John Street, New York 

Dr. Chas. F. McKenna, Chemical Engineer, 50 Church Street, 
New York. 

Dr. A. C. Langmuir, Chief Chemist, Marx & Rawolle, 9 Van 
Brunt Street, Brooklyn, N. Y. 

Dr. Charles L. Parsons, Mineral Chemist, Bureau of Mines, 
Washington, D. C. 

Dr. Geo. A. Prochazka, General Manager, Central Dye Stuff 
& Chemical Company, Newark, N. J 

Dr. Geo. D. Rosengarten, Powers, Weightman & Rosengar 
ten, Philadelphia, Pa. 

Mr. A. H. Sabin, Consulting Chemist, National Lead Com- 
pany, 129 York Street, Brooklyn, N. Y. 

To date the following work has been undertaken or com- 
pleted, namely: 

Dr. Charles L. Parsons, Mineral Chemist of the Bureau of 
Mines, Washington, D. C., reports that the Bureau’s experts 
engaged in studying mineral resources and utilization under 
instructions from Dr. J. A. Holmes, Director of the Bureau of 
Mines, are noting health conditions and collecting information 
on occupational diseases in chemical trades in so far as they 
relate to mining and metallurgy. When funds are available, 
bulletins will be issued on the subject from time to time. 

Dr. Charles F. McKenna was retained by the Factory In- 
vestigating Commission of the State of New York, as chemical 














FIG. 4.-—-EXTRACTOR INVERTED TO DISCHARGE SPENT MATERIAI 


adviser to Dr. Charles M. Price, Medical Director, who super 
vised the investigation of the chemical trades in New York 


State. Dr. McKenna’s work was associated with the manufac- 


ture of “commercial acids.” 
Dr. Charles Baskerville prepared a report for the Factor) 


Investigating Commission of New York on “Wood Alcohol.” 
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These reports, which are now in press and will soon be 
available, contained suggestions for some new legislation. Bills 
have been introduced carrying these suggestions. Among them 
is one which involves the appointment of a chemical engineer 
as one of the four members of the Division of Industrial 
Hygiene of the proposed reorganized Department of Labor. 


Vulcanized Fibre for Chemical and Electrical 
Purposes 


Vulcanized fibre—a modified form of pure cotton cellulose 
was first made in this country some forty years ago in Penn- 
sylvania and West Virginia. In 1873 a plant was erected in 
Wilmington, Delaware, and since that time the American Vul- 
canized Fibre Company, of Wiimington, has developed the uses 
of this material for the most various purposes, for fibre trunks, 
fibre suit cases, fibre washers, for spigot packing and fibre 
valves, for telephone insulation, for gears, frictions, bearings, 
etc. 

These different applications are made possible by the char- 
acteristic properties of vulcanized fibre which has the con- 
sistency of horn, has great mechanical strength, is tough, pli- 
able, can be turned, bent, embossed, drilled, threaded, easily 
machined, and is insoluble in all ordinary solvents. 

Its low electrical and thermal conductivity makes it the best 
insulating material. 

With respect to chemical influences vulcanized fibre is said 
to be insoluble in all ordinary solvents, and is not deleteriously 
affected by alcohol, turpentine, naptha, benzine, petroleum, or 
any of the animal, vegetable, or mineral oils, and by very few 
ordinary chemicals. 

The special shapes in which it is manufactured include gas- 
kets for steam, water, and oil; washers, gears, gear blanks, 
switch bars, and bases. valves, packings, etc., also tubes, sheets 
and rods. 


Personal 


Dr. Edward G. Acheson, on his recent visit to Russia for 
the purpose of lecturing before the Russian Imperial Tech- 
nological Institute on the nature and uses of deflocculated 
graphite and oildag and aquadag, was the guest of honor at a 
dinner at the American Embassy in St. Petersburgh. The Rus- 
sian government made the dinner a special demonstration of 
friendship between the United States and Russia. Count Witte 
and Premier Kokovtsoff, who seldom meet, were both present. 
Premier Kokovtsoff, with the Czar’s approval, treated Dr. Ache- 
son as a State visitor. Dr. Acheson was presented with signed 
photographs of several members of the nobility, while the Czar 


} 


had conferred to him the insignia and sash of the Order of St. 
Ann. This order compares with the highest orders conferred in 

ther European countries and conveys nobility to the recipient 
in the Russian empire. 


Mr. Kosaku Asano, metallurgical engineer for the Ashio 
copper mines, Japan, has returned to that country after making 
a tour of the principal mines and metallurgical plants in the 
United States. 


Mr. Frank C. Bowman, metallurgist for the New Reliance 
Company, Trojan, S. D., has returned to the Black Hills from a 
visit to Denver. 


Mr. William A. Carlyle, until lately professor of metal- 
lurgy at the Royal School of Mines, London, has resigned his 
position and formed a commercial partnership with Mr. John 
F. Allan. Consulting engineering offices have been opened at 
62 London Wall, E. C., London, England. 


The firm of Emory & Eisenbrey, civil, chemical and indus- 
trial engineers, 2 South Fifteenth Street, Philadelphia, Pa., an- 
nounce that Mr. J. R. Taft, formerly with Coverdale & Com- 
pany, Inc., New York City, has become a member of the firm. 
A New York office of the firm will be conducted at 50 Chureh 
Street. 


Mr. Milton M. Kohn, the inventor of the multiple re- 


METALLURGICAL AND CHEMICAL 


ENGINEERING 301 


placeable unit system of electric laboratory furnace, has just 
returned from a business trip to Europe. 

E. J. Lavino & Co., of Philadelphia, Pa., importers of ores 
and ferro-alloys have been appointed sole American agents tor 
the Société Anonyme des Bauxites de France, who are the 
largest producers of bauxite in France, and although they have 
been without previous representation in the United States it 
is said that they have been shipping from France the bulk of 
the bauxite which has come to the United States. 

Mr. Henry Schnitzel, general manager for the Golden 
Reward Mining Company, Deadwood, S. D., was in Denver 
recently, enroute to New York City on a business trip. 

Mr. Edwin G. Steele, of the engineering firm of Sutton, 
Steele & Steele, Dallas, Tex., has returned to Dallas after 
spending several weeks in Leadville and Denver, Col., investi- 
gating the ore situation at the former place, and supervising 
the erection of a large testing plant at the latter. 

Mr. Charles E. VanBarneveld, until recently professor of 
mining in the University of Minnesota, has been appointed chief 
of the Department of Mines and Metallurgy for the Panama- 
Pacific International Exposition, at San Francisco, 1915. Mr. 
Van Barneveld is a graduate of McGill University and well 
qualified for the position. 

Mr. Leslie H. Webb, secretary of the Wedge Mechanical 
Furnace Company, of Philadelphia, has returned home from a 
two-months trip to the Pacific Coast. 

Mr. Pope Yeatman, consulting engineer for the Braden 
Copper Company, Chile, South America, is at the property on a 
trip of inspection. He will also visit the property of the Chile 
Exploration Company at Chuquicamata. 








Digest of Electrochemical U. S. Patents 
Prior to 1903. 
subject-matter and in chronological 

order. 

Compiled by Byrnes, Townsend & Brickenstein, Patent Law- 
yers, National Union Building, Washington, D. C 
Ore TREATMENT (Continued). 

July 1, 1902, Constantin Jean Tossizza, of Paris, 


Arranged according to 


703,857, 
France. 

Refers to his application for patent 710,346, and relates to the 
electrolytic deposition of such metals as zinc, nickel, cobalt, and 
cadmium, from their sulphates, by charging the solution with 
sulphurous acid and electrolyzing under conditions that do not 
decompose this acid or liberate hydrogen. With zinc sulphate 
soluble anodes of pure copper are used, metallic zinc separat- 
ing at the cathode, while copper sulphate forms at the anode; 
the voltage necessary for the operation is 1 1/10, and with cur- 
rents of 40 amperes per square meter rises to about 1 5/10 
volts. The copper sulphate is subsequently saturated with sul- 
phurous acid and electrolyzed with 31/100 volt. The liquid re- 
maining from the copper electrolysis serves to dissolve more 
zine ore 

704,639, July 15, 1902, Carl Hoepfner, of Frankfort-on-the- 
Main, Germany; Henry Orth, Jr., administrator of said Hoepf- 
ner, deceased. 

Refers to his prior patent 507,130, and relates to the extrac- 
tion of metals, such as copper, from their ores, by a warm solu- 
tion of cupric chloride containing less than its saturation quan- 
tity of alkaline chloride. This solution will dissolve the lead 
and silver from the ore, which are precipitated by refrigeration, 
and the cuprous chloride formed by the solution of the lead 
and silver is converted by chlorine into cupric chloride. The 
iron present is precipitated by oxy-chloride of copper, and the 
remaining solution heated and returned to the ores to dis- 
solve the copper with some zinc. Any lead present may be 
precipitated by zinc oxide. The copper and zinc are now pref- 
erably precipitated electrolytically. 

706,436, August 5, 1902, Frank Townsend Mumford, of Kal- 
goorlie, Western Australia, Australia. 

Relates to apparatus for the treatment of electrolysis of ores 
and slimes, also clay-like and slimy ores, or such as require 
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fine crushing, of the precious metals. The apparatus consists 
of a long steel cylinder lined with copper which is amalga- 
mated, and has a layer of mercury at the bottom. Through the 
center of the cylinder and concentric therewith are a number 
of carbon or iron rods connected as anodes; the copper lining 
serving as the cathode. The electrolyte may be potassium or 
sodium cyanide, chloride, or bromide, or a mixture of them 
It should preferably contain a salt capable of yielding oxygen 
The pulp is discharged 
and 


to accelerate the solution of the gold. 
after the operation is completed, the mercury removed 
the gold amalgam treated in the usual manner to recover the 
gold. 
700,817, Dolbear, otf 
American Mining and 


Metal Extraction Company, of Boston, Massachusetts 


Clinton Emerson 


assignor to 


September 23, 1902, 


Boston, Massachusetts ; 
Relates to a method of electrolytically extracting metal from 
The ore is suitably crushed and 
electrolyzed in a vat with an electrolyte consisting of sulphuric 


ores such as copper, etc. 
acid containing nitric acid, or a nitrate, such as sodium nitrate 
Insoluble anodes, preferably of carbon are used, and a cathode 
of the same metal to be extracted 
nitric acid dissolves the ore, the oxygen liberated by electrol 
ysis oxidizing the lower oxides of nitrogen back to nitric acid 


During the process the 


no nitric acid is lost; the metallic nitrate formed is 


converted into sulphate, from which a reguline deposit of metal 


where by 


can be obtained on the cathode 

710,346 1902, Constantin Jean 
Paris, France 

Relates to the electrolytic deposition of copper or other 
metals from solutions of their sulphates using insoluble anodes 
and depolarizing the anode by sulphurous acid, or the introduc- 
tion of sulphur dioxide gas through a hollow anode. The 
roasted ore is dissolved in sulphuric acid, and the sulphur diox- 
ide given off in the roasting is collected and used for depolar- 
izing the anode. The solution of ore obtained is electrolyzed 
with a voltage of 6/10 of a volt, whereas heretofore electrolysis 
of such a with insoluble anodes 
I 3/10 volts 

714,508, 1902, Sidney Theodore Muffly, of 
Bowdre, Georgia; assignor of one-half to Runyon Pyatt, of 
New York, N. Y. 

Relates to an apparatus for the separation of metals from 
their solutions by electrodeposition, and refers to the applica- 
ticn for his process patent 714,590. The apparatus consists of 
a plurality of precipitation boxes, in cascade, with the electro! 
yte, flowing through all the boxes in series, a filled box being 
removed from the beginning, and a fresh, empty one inserted 
at the end of the series. The boxes are divided into two com- 
partments, one constituting a conduit, and the other an electrol- 
The latter contains an anode of iron or 
other suitable material, and a mattress-cathode made of cellular 
porous carbon casings containing a carbon plate, and filled with 
a filiform packing of lead and zine composition. The electrol- 
yte consisting of a cyanide solution containing gold and silver. 
or a similar solution, flows through the box, down the conduit. 
and up through the mattress-cathode, in which the metals are 
deposited both by the electrolysis and also by the filiform lead- 
zine packing. Compressed air is blown through the cathode 
during deposition. From this cathode, the solution overflows 
into another similar box. 


September 30, Tossizza, of 


solution required at least 


November 25, 


ytic compartment. 


Book Reviews 


The Metallurgic Industry in Italy. —Description of the prin- 


cipal works. LXI and 430 pages, 7 x 10. 
gli Industriali Metallurgici Italiani, Milano. 
This book was written in honor of the (British) Iron and 
Steel Institute and was intended for distribution among those of 
its members who would join the trip to Italy, in connection with 
the industrial exposition at Turin. It will be remembered that 
after all plans and preparations had been made, this trip of the 
Institute to Italy was finally abandoned. 


Associatione fra 


AND CHEMICAL 


ENGINEERING Vor. XI, No. 5 

The young and flourishing Italian industries had done every- 
thing in their power to tender a worthy reception to their 
British guests, and the above “Associatione” or, as we might 
say, the “Italian Society of Industrial Metallurgists.” had pre- 
pared this instructive description of the country and the in- 
dustry, with details on nearly every plant, where the metal- 
lurgical profession helps producing goods for commercial pur- 
poses or for national defense. The book is beautifully illus- 
trated. 

\lthough it is written in English we cannot help mentioning 
that we would mark this book with the mysterious sign of the 
cable companies L C O (“language of the country of origin”) 
and not L C D as it is intended. The reviewer being acquainted 
with the Italian language had no trouble in understanding the 
text, and after all, what counts in a book of this kind, is the 
material—and this is all in the book—and the fine spirit in which 
it 1s written. 


An Expensive Experiment: The Hydro-Electric Power 
Commission of Ontario. By Reginald Pelham Bolton. 
New York: The Baker & Taylor Co., $1.25. 
lhis book is an amplification of the author's evidence before 

the New York State Committee on the subject of the activities 

operation and results of the Hydro-Electric Power Commis- 
sion of Ontario. Its appearance is particularly timely on ac- 
count of the bearing of the subject on the schemes at present 
being advanced for the entrance of the State of New York 
into the business of power development and supply 

While giving the Ontario Commission credit for conducting 

“a difficult problem in an honest and sincere manner,” the au- 

thor’s investigations lead him to the conclusion that its opera 

tions have deficit, 
disguised by the suspension of the 
by the omission of provision for depreciation 
method by which a part of the cost of operation. maintenance 
and general expense, upon the system, is dispersed into the cost 
of new construction.” These conclusions are abundantly su; 

ported by figures which include a rather damaging analysis o! 

the financial statement issued by the Ontarix 

January, 1913 


resulted in a considerable which is being 


temporary sinking fund 


“son 


and by 


Commission in 


There appears to be little escape from the author's view that 
the Commission is selling power not at cost, but at prices con 
siderably below cost as determined upon business 
principles, and that the difference is being provided for at th 
cost of the taxpayers of the Province as a whole. The furthe: 
extension of loading can only result, in the author's estimation 
in a still greater loss; but while this is probably true. we fe 
that he has scarcely taken proper account of the relief in over 
head charges that such increased loading may bring 

Less satisfactory are those portions of the book which deal 
with the general subject of the development. transmission an 
utilization of hydro-electric power. The author sees quit 
clearly that for municipal and similar purposes there is, excey 
in exceptional cases, no economic advantage in hydro-electr 
power over steam or gas-generated electric power: but wh« 
he is found assuming an efficiency of 54 per cent as represe: 
tative of the transformation of water power into electric pow 
producing once more the bewhiskered fallacy that the expend 
ture in travel induced by Niagara Falls is an economic ass« 
and insinuating, by means the photograph opposite page 64 
that a phenomenon which has been observable as a result 
low water at Niagara Falls before power developments we 
undertaken, is “the effect in part, of the expensive experimer 
on the Canadian Falls,” he is writing, not with the knowlede 
and detached judgment of an engineer, but with the lack 
knowledge or prejudice of a public agitator of the dime mac 
zine type. 

We deplore these blots on the work all the more since ther 
is nq question but that the author has rendered a useful pu! 
lic service in throwing a clear light upon the Ontario Hydr 
Electric Commission’s position and in dispelling to a consid 
erable degree, by definite figures, the secrecy surrounding ‘ 
financial operations. 


ordinary 





